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INTRODUCTION 


Various attempts have been made up till now to define 
Mathematics but none seems to have been universally accepted. 
So I think it is here needless for me to define it, I would 
also like to refrain from dilating upon its origin, importance 
and value. 

It is a well-recognized fact that among the different 
sciences Mathematics occupies a unique place, as it happens to 
be the only exact science. The Greeks had an unflinching 
faith in its educational value, and they considered it essential 
for any individual to study this important subject before he 
or she was allowed to enter the field of philosophy,’ 

In this connection it may be added that the Indians in 
general and the Jainas in particular have not been behind any 
nation in paying due attention to this subject. This is borne 
out by Ganitasarasangraha^ ( v. 9-15 ) of MahavirScarya ( 850 
A. D. ) of the southern school of Mathematics. Therein he 
points out the usefulness of Mathematics or “the science of 
calculation” regarding the study of various subjects like music, 
logic, drama, medicine, architecture, cookery, prosody, grammar, 
poetics, economics, erotics etc. 

Place of Mathematics in Jainism 

The sacred works of the Jainas had been originally com- 
posed with a view to provide for every agama four expositions, 
technically known as (i) dharmakathamiyoga, {2) ganitmiuyoga, 
(3) dravyanuyoga and (4) caranakarananuyoga. It was 
Aryarak§ita Suri, who, however, discontinued this line of inter, 
preting the sacred works in the four ways above alluded to, as 
this method required immense proficiency. He, thereupon, 
specified for each of the agamas the anuyoga meant for it, and 
classified them accordingly. In virtue of this new arrangement 
Uttarddhyayanasutra etc., come under dharmakathdnuyoga, 
Suryaprajnapti\ Candy aprajnapti.^ Jambudvlpaprajnapti etc., 
under ganitdnuyoga, the fourteen Purvas etc., under 
dravyanuyoga^ and Acardiigasutra, Das'avaikdUkasutra, etc., 

1. This has been edited in A. D. 1912 with an English translation by Mr. 
Ba)figacharya. 
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under caranakaranamiyoga, the last anuyoga, which is, how- 
ever, by no means less important than the preceding ones. 

Ganitanmoga and kala are synonymous terms. In order 
that a religious ceremony of dlkfa (renunciation of the 
worldly attachments ) may yield the desired fruit, it was 
ordained that it should be performed at the right time, in 
an auspicious moment. This required the correct knowledge 
about the motion of the celestial bodies, and this, in its turn, 
was dependent upon the knowledge of Mathematics. This is 
how Mathematics and ganitamiyoga are inter-connected. 

Under these circumstances, strictly speaking, to translate 
mnitannyoga by the word “Mathematics” is hardly justifiable, 
thou^rh some of the modern writers have done so. li the 
sambandha and the sambandhin are however considered as 
one, then, of course, it is admissible. 

From the above remarks it will be evident that it is not 
simply because of the fact that Mathematics plays an important 
part in the cultivation of the habit of concentration and thus 
indirectly helps the religious contemplation, that it had received 
special attention at the hands of the Jama saints; but it is 
rather due to its forming a part and parcel of their religious 
doctrines, as it is instrumental, primarily or subsidiarily, ih 
the attainment of the goal of final emancipation. This will also 
account for the frequent Mathematical references in almost 
every standard work of the Jaina school of thought. 

The references given below will corroborate the important 
place assigned to Mathematics in Jainism. 

(1) PJmga vatzsmr a anga 1 ^Xi 6 . Utta. 

radhvayarnsmra ( ch. XXV, v. 7, 8, 38 ) inform us that know- 
ledge of sankhyUna (arithmetic) and (astronomy ) is 

one of the main accomplishments of d. Jaina saint. 

(2) Lord Rsabha, the first Tirthankara of the present 
cycle of time Himself taught 73 arts' to His eldest son Bharata 

1. There are several works -v^herein these are enumerated e. g. ( 1 ) 
vava the 4th anga, 72nd chapter (samavaya), (2) Antakrddas'a 
translation by L. D. Barnett, 1907, p. 30), E&jafras'myaBmTa 
83) (4) Kalpasutra, (S. B. B. Vol. XXII, p. 282, sutra 211) an ^^(- ) 

PrameyaTatnamanjusd, S'aaticandra Gam’s commentary to Jambudp^apragnapH 
(pp, 36 & ) etc. 
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■— the arts wherein arithmetic occupies a place next’' only to 
writing.® Moreover, with His left hand He taught arithmetic 
to His daughter Sundari, 

(3) The fact mentioned in Kalpasutfa ( sfitra 9, S. B. E, 
vol. XXII, p. 221 ) that Lord Mahavlra, the 24th Tirthaiikara 
was to be well-grounded in arithmetic as implied by one of the 
fourteen dreams seen by Devananda, the wife of Rsabhadatta 
has led some scholars to infer that the Jamas hereby attribute 
to their last Tirthaiikara, the sound knowledge of sciences like 
Mathematics. 

(4) MahavIracSry a offers his salutation to Lord Mahavlra 
by eulogizing Him as ^^sankhyajnafiapi'adipena'\ 

(5) Gariia (Sk. Ganita) is referred to as viiihyasr’uta in 
Nandlsutra (sutra 42) and as laukika agama in Aniiyogadvara- 
sutfa (sutra 144). All the same it should not be forgotten that 
its proficiency is considered as one of the qualifications of an 
acarya as could be seen from Acarahgamrynkti (v. 

The Jaina Works on Mathematics 

It is not possible to give a complete list of ail the Jama. 
works dealing with Mathematics. Here an attempt is made to 
point out those which are extant, and also to indicate those, 
the existence of which is inferable from other sources. 

Suryaprajnapti and Candraprajnapti are the two astrono- 
mical* works, which have survived till the present day. They 
come under the class of the twelve and are respecti- 

vely associated with JBhagavafi and ZJpdsakadas a (the 
seventh respectively®. 

1. In the Buddhistic canonical literature arithmetic is given the first place, 
and is looked upon as one of the noblest arts. See Vinayapitaka, { ed. by 
Oldenberg, vol. IV, p. 1 ), MajjUmmiMya (yol. I, p. 85) and Gullmiddsssa, 

XP. 199)- 

2. SeoJTctZpasMira, Sutra 211. 

3. This runs as under : — 

II Ho II” 

4. Astronomical information can be gathered from other scriptures as well. 
For instance the following sutras oi Samavaya may be consulted: — 

69-62, 67, 71, 78-80, 82, 88, 93, 98, 99, etc. 

5. See Prameyarainamaujil^ ( p. 1 ). 
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. Bhadrabahusvamin, the last sakalas'rutajnanin had written 
a nirytikti on SuryaprajnapU; but it is unfortunately extinct. 
This niryukti has been referred to by Malayagiri Suri in his 
commentary to Suryaprajnapti in the opening lines. Further- 
more, a few lines from this work are quoted therein ( vide com. 
to the 1 1 th sutra ) by this well-known commentator, who has 
composed in Sanskrit, a commentary on Candraprajnapti as 
well. 

Bhadrabahiisamhita may be also mentioned in this connec- 
tion, though this work of which the authorship is attributed to 
Bhadrabahu, the celebrated niryuktikara, is said to be more of an 
astrological nature than astronomical. It is no more available.^ 

In Bhattopala’s commentary to Brhaisamhita, a standard 
work of VarShamihira ( 505 A. D. ), one Bhadrabahu is referred 
to; but we cannot say for certain as to who he is. 

Dr. G. Thibaut has written a paper^ on Suryaprajnapti. 
There he says that this work must have been composed before 
the Greeks came to India, as there is no trace of Greek influence 
in it.® In conclusion he points out the striking resemblances 
which the cosmological conceptions of an old Chinese work 
called Chau-pei^ bear to the ideas on the same subject as 
Qx-gouxidLod. in Siiryaprajnapti. 

Prof. Aufrecht Weber points out that the doctrine propo^ 
unded in Suryaprajnapti Pko'w^ in many points an unmistakable 
resemblance with the contents of Jyotisavedahga, He adds 
that not only do the astronomical works of the Jainas furnish 
information about the conceptions of a religious sect but may, 
if rightly investigated, yield valuable material for the general 
history of Indian ideas.® 

1. There is a work of the same name arailable. It is published in the Punjab 
Sanskrit Book SerieSj but its genuineness is not beyond doubt. 

2. Vide “Astronomie, Astrologie und Mathematik” published in *®Grundriss 
der Indo-Arishen Philologie und Altertumskunde” ( Encyclopajdia of Indo» 
Aryan Research ), vol. Ill, No. 9, p, 20, See also J, A. S. B. 1880, No. 3, 

3. The approximate date of its composition is suggested as 500 B. 0. 

4. A complete translation of this work has been published by B, Blot in 
the journal Asiatique, 1841, pp. 592-639. 

5* See “Sacred literature of the Jainas^’ I, p, 372 and II, p. 574 For 
English trc^nslation by Dr, Herbert Weir Smith see Indian Antiquary ( vol 
XXI, p, 14ff.), ■■ ' ' 
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Some references about Suyyaptajnapfi^^^'^^'^ with in (i) 

J. B. A. S. (vol. 49, 1880, pp. 181 and 187), (2) in the 
Journal of the Mythic Society (vols. XV and XVI ) where there 
are articles by Dr. R. Shamshastry, (3) “Geschichte der 
Indischen^ Literature®” by Prof. M. Winternitz ( 1920, vol. II,), 
(4) in “Der Jainismus” by Prof. H. V. Glasenapp ( Berlin, 
1925, ) and in (s-6) the articles of Dr. Sukumar Ranjan Das 
entitled as “ a short chronology of Indian Astronomy® and 
published in the “Indian Historical Quarterly (vol. 

No. I, pp. 137-149) and “The Jaina School of Astronomy^” 
which is also published in this very Quarterly ( vol. VIII, 
No. I, pp. 30-42 ) arid wherein we find the detailed information 

about this very work. 

Jyoiisakarandaka written by a purvadhara and codified 
at the Vaiabhi council is another important work on astronomy. 
It is also divided into pahudas ( prabhrtas ) like the previous 
works and is published by R§abhadevajl Kesarimalji Samstha, 
( Rutlam, A. D. 1928). This important work seems to have 
hardly attracted the necessary attention of scholars. 

As observed by my friend Dr. Bibhutibhushan Datta, D. 
Sc., in his article “The Jaina school of Mathematics”, there is a 
astronomer Siddhasena by name. He has been referred 
to by Varahamihira in his standard work and that even some 
passages from his work have been quoted by Bhattopala 

(966 A. D. )♦ 

It will not be fruitless to add here that the Lavanadhikaya 
oi jivajlvahhigamasutya throws some light on tides and Uttayd- 
dhyctyayiasutya ( ch. 26 ) on pauru?is. 

JCsctydsdfnM'So, (^Ja^nhudvtpcisciyftdSdpydkttydnd ) attributed 
to Umasvati®, Byhatksetyasamas a of Jinabhadra® Gani ( c. 


8m vol IIj 


gee “Indiscli© Stuaien’’ ( Indian Studies ), ISGI, X, 254 
2. A reference about Candraprajnapti, too, is found here. 

pp, 292 and 316, , , \ a- 

3-4. In these two articles, there is an erroneous statement regarding 

the existence of Candyapmjmpti. This is pointed out by ^me in note 

on Candraprajfiapti” published in the same Quarterly (Vol. VIII, PP- 

381-382 h I may add that the Hindi translation of this work is also published. 
5. His bhafya on Tattvarthadhigamasutra contains some geometrical 

6 He has been praised as a mathematician by Siddhasena Suri, in his 

to the actual verse being as under :— 
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550 A. D. ) and works of the like nature may be mentioned en 
passant, though they do not deal exclusively with Mathematics. 

The only treatise On ganita by a Jaina scholar which has 
seen the light of the day is Ganitasarasangraha of Mahavira. 
Dr. B. Datta has written a special article pertaining to it. It 
is entitled as '‘On Mahavira’s solutions of Rational Triangles 
and Quadrilaterals” and is published in the Bulletin of the 
Calcutta Mathematical Society (vol. XX, 1928-29). 

Angulasaptati by Municandra Suri, though small in size, 
beautifully elucidates the use of the three types of the angulas, 
etc. It is composed in 70 verses in Prakrit and is published 
in A. D. 1918 as the 3rd work of Atma-Kamala-Jaina-library 
by the secretaries of S'rl Mahavira Jaina Sabha, Cambay. 

Besides these works in Prakrit and Sanskrit there are some 
works of Jaina authorship, written in Kanarese language. 
For instance, S'rldharacarya (1049 A. D. ) has composed 
in verses Jatakatilaka, a work of an astrological nature.^ 
Rajaditya (1120 A. D. ) is an author of six works®: ( i ). 
Vyavahataganita (in mixed prose and poetry), (2) Ksetraga- 
niia ( in poetry ), ( 3 ) Vyavahararatna, ( 4 )' Lllavatz, ( 5 ) 
Jainaganiiasutrodaharana axi^ Citrahasuge^ 

While explaining Mathematical topics the various Jaina 
commentators have quoted from Karanabhavanas or Karana- 
gathas, wnich give in a nut-shell the Mathematical calculations. 
Dr. B. Dutta considers them as independent works but a 
Jaina saint informs me that they are mere rules forming a part 
of the curni of Jambudvlpaprajnapti. Whatever may be the 
correct notion, it is certain that they, too, point to the existe- 
nce of some Mathematical work or works lying in an unpubli- 
shed condition or destroyed. 


It should be remembered that these are not the only 



^ II e 11” 

1. See “Karnataka Kavi Charitre” (vol. I, p. 75) by Harasinhacharya, 

2. Ibidp. 122. 


3. I am indebted to Prof. T. E. Tukol, M. A., LL. B, for his having supplied 
me with this information but it has not been possible for me to verify its 
genuineness. 
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Mathematical works of the Jainas. For, we have reasons to 
believe that some are still lying buried in the bhandaras and a 
number of them seem to have perished. This is borne out y 
Ganitasatasakgraha (ch. i,V. 17-19). where its author has 
expressed his indebtedness to many previous Mathematicians. 
Furthermore, the fact that the three verses pertaining^ to 
‘ Permutations and Combinations ’ and quoted by S ilanka bun 
( 862 A. D. ) in his commentary, to Acarahga are not traceable 
to any available Mathematical work corroborates this inference . 
Moreover, the mention of six mensuration-formulas by Umas- 
vati in his bhasya to Tativarthadhigamasutra, ( ch. 3, s. 1 1 ) 
supports this view-point. 

The Ten Types of Sankhyana 


Sthana, the second aiiga of th.e Jainas mentions ten kinds 
of sanhhyana^ or calculation viz., ( i ) parikarma, ( 2 ) vyava- 
hara, (3) rajju, (4) ras'i, (5) kalasavarna ( 6 ) yavattavat 
(7) varga, (8) ghana, (9) vargavarga, and (10) xalpa, as 
can be seen from the following couplet incorporated in its 
747 th sutra : — 

^ ^ spirlr <1 ^ rn w ^ » 


, T'i^r^nclading lines ot the chapter this author has recommended the 
iiifiasus ( ) of further details on terminology to consult the agamas. 

2 Pr^bly a similar remark holds good in the case of a™ or so 

to by Abhayade^a Suri in his commentary to Sthanangasutra, while explaining 
the meaning of Yavattavat, a kind of calculation. . ^ . on 

3. In a curni, these are mentioned as 16. Brahmagupta has indicated .0, 

and Mahaviracarya 8. , „ 

4 Dr B. Datta translates this as “Science of numbers . 

5 Thl, is what AbWy.de,. Surf. Dr D.U. b„,,„ 

„„L.«tbe..»tb ■rit.lp.- (p..m.WloPS..d oonrb.Wtr... ) . 

he reads vi and kappa together. _ ^ 

ttijjya (2nd s'rutaskandha, ch. 1, sutra 154). 

... ,m sbo.^.. 
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Abhayadeva SOri, the navangtvfUikara explains this 
verse while commenting upon this ahga. According to his 
interpretation these ten Mathematical topics respectively 
repre^sent calculations pertaining to ( i ) summation etc., 
weVknown to a Mathematician, (2) S'remvyavahara etc., 
treated in or arithmetic, (3) plane geometry so far 

as its calculations are carried on by means of a rope , 
fA) a heap of corn etc., usually called i^a^vyavafmra, {$) 
fractions, (6) multiplication or summation 

( 7 ) square, ( 8 ) cube, ( 9 ) fourth power, and j 10 ) splitting 
wood by means of a saw styled as krakacavyavahara. 

There is a very wide gulf between this interpretation and 
that of Dr. B. Datta, since the latter has translated these ten 
topics^'as ( I ) fundamental operations, (2 ) 
ment, (3) geometry (4) mensuration of solid bodies, CS) 
fractions, (6) simple equations, (7) quadratic equations, ( ) 
cubic equations, (9) biquadratic equations, and ( 10) permu a- 
tions and combinations.^ 


( 1 ) pud<^ala, ( 2 ) yavat-tavafc, ( 3 ) ghana ( 4 ) ghanamula ( cube root ), ( 5 ) varga 

ih W wgAi. I root Th.. th. .f t,pe. ... 1 to .1«™» 

.„d not ta, . l..t torfly .dmWbl., .hm it .optr.di.M . c.oa.o J .ut.Bmt 

Moreover it is not clear as to what is actually meant here by pu ga a. ^ . 

1 If this implies summation of series, a meaning assigned to it in 

GanimMngraha, the 6th type must mean multiplication ; and thus ere 

is no chance left for the alternative suggested by the commentator on p. 7. ^ 

2. The third type viz. Eajjusankhyana can be equated to iulba sutra; for, in 

TT-i- - *. efifra naris'iSta ( 1, 1 ) we note the like ^ Furthei^ 

Katyayana sutra, p ' forroborated by Gaij.itasaram'A- 
more that signihea geometry m ^ 

graka { ch. y I ). Geometry is spoken of in Sutrakrta ( II, 1, ) 

in Mathematics, the rest being considered as inferior to it. 

It may be mentioned in this connection that over the entrance to the 

academy of Plato, one of the great philosophers of ancient lonin a, there was 

the following inscription:— 

“Let no one unacquainted with geometry enter here.” 

3. In this connetion the Bulletin of Calcutta Mathematical Society (Vol. 

XXI Xo. 2, pp. 121-124 ) deserves to be carefully read. 

4. See 716th sutra which runs as under:— 

The commentator while explaining gav.iyasuhuma makes the following 
noteworthy observation :— 

“,Tf5mQS4— TrfM ^ ^ 


INTRODCOTIOH 


xni 



It is extremely difficult to reconcile these two views espe.i- 
allv when we have at present neither any access to a comment. 

ary prior to the one mentioned above nor to any Mathematical 
work of authorship which is earlier than 

sangrahi So, under these circumstances, I shall be excused, 

if I reserve this matter for future research. 

Permutations and Combinations 
^/«a%«Vis the name given to permutations and _combina. 
tions as can be seen from the 716th sQtra of Sthananga 

quoted on p. xii. While explaining bhangasuhume occmtm^ 
in this sutra, Abhayadeva Suri has observed 

sPtraia n =1 =nSr 

*r WSTCTJ « ^ ^ 

' This points out two types of {i) sthanahhahga 

zudi {^ hf^Mahhahsa^ 

Three verses pertaining to hhanga are noted as under by 
S'ilahka Shriin his commentary to Sutrakrta ( Samayadhyayana, 
Anuyogadvara, V. 28 );— 

wsqr^f^ t?! 3tlT%t I 

H R II® 

^ ii \ n” 

this bhanffa, we hud in Ivas'yalmub.a-niryukti (v, 
1478) a liemistlchas under: „ 

‘'^Pr«T54 

In Brhatkalpahhasya (v. 143) we note a lino as below:— 

“wrfer? , ,, 4.1, 

This is ex ptod by Mil«y.gi«l sari m his commenfary. Tl»r« * ‘ ^ 

weed ..d m- =.P*»‘«>5' “<* ““P™*” ““ “■* “ 

c»e«6r5Aa7i^t etc. and sa/iWaMa etc. respectively. 

2 This is styled as P’ 
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These three verses gi to three rules. The first enables 
us to determine the total number of transpositions which 
can be made when a specific number of things is given. 
The remaining two rules are helpful in finding the actual spread 
of representation. These are technically referred to as asso- 
ciated with bkedasahkhyapafijnana and prastaranayampaya. 

Typical Problems 

Examples requiring the knowledge of permutations and 
combinations are found in plenty, in the canonical works of the 
Jainas. This subtle subject is very beautifully handled by them. 
Here I shall draw attention to some standard problems. One 
of them is known as Gahgeyabhanga treated in the ()ih. s'ataka 
of Bhagavatl. The diagrams etc. pertaining to it are given in 
Abhidhanarajendra ( Vol. V, pp. 888-896 ), while explaining the 
word pavesanaya {praves'anaka). Another is connected with 
the vows of a S'ravaka. It is discussed by Nemicandra Suri in 
his Pravacanamroddhaya \dvara 336) and has been explained 
by Siddhasena in his commentary (pp. 390-398) to this work, 

Pudgalabhanga and its t'fz’rA by Nayavijaya Gatii, too . 
deals with 

While measuring the size of an agama, it is usual with the 
Jainas to mention the number of padas it consists of. There 
are 64 root-letters of the alphabet or representations of sounds. 
Of course, therein 33 are consonants, 27 vowels («, e. 3 kinds- 
slight, long and prolonged, of each of the 9 vowels viz.., 

3 R, ^ and m) and mixed sounds, such as hk, hkh, 

hp, and hph which help in the formation of compound letters. 
The total number of possible combinations of these 64 letters 
taken singly and into compounds of 2, 3, 4, or more up 
to 64 letters is 2®*-i, i. e. i, 84, 46, 74 > . 4 °} 73 y 7o, 95, 5i» 615. 
These are the letters ( simple and compound) of druia in its 
entirety. This number divided by 16, 34, 83, 07, 888, which is 
the number of letters in a middle foot {madhyamapadd) of para- 
mdgama gives us the numbers of padas of the Akgas, as ii, 28, 

1 There is a MS. No* 215 of 1871-72 in the Government Mannscripts Library 
at the Bhandarkar Oriental Besearch Institute. It is described by me along 
with other Jaina MSS., and will be published in the Descriptive Catalogue of 
Jaina MSS. prepared by me. 
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8o, 005. The remainder 8, or, 08, i 75 gives us the letters 
of ' that part of s’nita which is not contained in the Angas. 

While dealing with bkangasamuiBri^^ of Sangraka naya, 
the number of combinations pertaining to anupurvl and avak. 
tvya, t^en one, two etc. up to all at a time is mentioned as 7 m 

Anuyogadvara (sutra 92). 

These are not the only instances where knowledge of the 
hhangas has been utilized by the Jatnas\ for, while discussing 
the anmmpurvf of samayika, that of Namaskaramarctm an 
that oinava padas forming Stddhacakra they have done so. 

Out of these three, I shall here deal with only the first. 
Sdmayika is one of the six adhyaymms of Avadyaia. It occu. 
pies tL first place from the stand.point of purvanup^rv i^nd 
Sie sixth, from the stand-point of poscamtpurm. Since the 
number oi permutations of one to six taken all at a time is 
the place liSam-^yika according to anSnupirvi >== ““y ““ 
out of 7SO minus a >. e. 718. This fact etc. is mentioned m 

Vis'esavas'yakahhasya as under-.— 

The Jainas have utilized their mathematical knowledge in 
tackling problems of various other kinds, too. Out of many 
on" be pointed out here viz. the number of ways of 
observing celibacy which is given as 18000. 

The obiects of the world can be grouped under two 
heads- (i) animate and (2) inanimate. Ihe foinmr is 
Sed Lo two classes: (i) sthavara and (2) havmg 

te and four sub-divisions respectively, whenever an mani 

mate obiect is mistaken for an animate one, it, too, shoul 
C ooked upon as animate. In such a case the number of 
the types of th e animate objects comes to ten. Ksama etc . 

1 See “the Sacred books of the /««««” (Vol. H, p. 29)- , . , 1 

2 For further details about ananupurti see AmyogadmTa (sutras 1 - )• 

8 For a discussion in Gemau see ‘-Ubersicht iiber die Ava^yaka-Literatur’ 

(pp. 41“4:2). 
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are the ten kinds of dharma prescribed for s. Jaina Sadhu, 
Each of these is connected with the ten types of the animate 
objects. Every action is again associated with five organs of 
sense. A living being does a thing, under the impulse of 
four sanjms. An act is of three kinds: (i) mental, (2) vocal 
and (3) physical. Again an act may be done by one self or 
it may be got done or it may be approved of. Hence, in all a 
saint can observe his discipline in 10 x 10 x 5 x 4 x 3 X 3 = 18000 
ways.* 

Before Ideal with notational places I may here record 
three or four things connected with Sthananga and its com- 
mentary. Firstly, this canonical work considers ganita in- 
cluding bhanga (permutations and combinations) to be very 
suksma (subtle or diflBcult).® Secondly, as pointed out by 
Dr. B, Datta, Abhayadeva Suri has at least once referred to 
algebra as can be inferred from ^ a part of the 

commentary to the 673rd sutra. Thirdly, while considering the 
747th sutra, Abhayadeva Suri has quoted the following verse 


Fourthly, this Suri, the commentator remarks that examples 
to illustrate parikarma etc., are not given as they can be hardly 
followed by the dull-headed.* 

Notational Places ( ankasthanas ) in Jainism 
In Gccnitasar asangraha we come across the following 
names of the twenty-four notational places commencing with 
the unit, each of which is 10 times the preceding : — 

(i) Eka (unit), (2) Das' an (ten), (3) S'ata (hundred), 
(4) Sahasra (thousand), (5) Das'asahasya (ten thousand), (6) 
Laksa (lac), (7) Das^aMsa (ten lac, million), (8) Koti 

1 For a diagram see G. 0. Series No. LI, p. 2i. 

2 See the 4th note on p. xii. 

10 illustrated this couplet by taking ffacaba and vancAa to denotS 

expressed algebraically may be represented 
'which will show the futility of introducing x. 

4 Hadley .been given, I think, they wuld have surely helped ns in 
arriving at the correct interpretation of the 747th sutra of Sthananga. 
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(crore), {a) Das' akoii {tQXi crore), {lo) S' atakoii (hundred 
crore), ( I (thousand crore), (12) Nyofbuda^^ itm 
thousand crore), (13) (billion), (14) Mahakharva,^ 

iit.\ Fadtna, (16) Mahapadma, {17) Ksom, (18) Mahaksom, 

( 1 9) (million billion), (20) MahUdankha (trillion), ^(21) 

KsiM, (22) MahaksUi, (23) Ksobha and (24) Mahaksobha (10 ). 

If we however refer to Sthamkga {ll, Ji,, 95 ). 

papramapti i^), Suryaprajmpti { ), Anuyogadvara 

%^^ iyj)^ Jwasamdsa (v. 113 - 115 ) etc., we find names for some 
of the notational places^ up to the 194 th as under; 

Ci) Puvvahga{Vmv3.ixgd), (2) (Purva), (S) 

(TrutiBiga). ( 4 ) T.diya (Trutita). (S) 'Sw. 
(6) Adaia (Adada), (7) Avavanga (A.nnnp. „?Hutaka1 
fAvava), (<)) Htthmnga (Hulmkanga), (1°) (f ™), 

f:; (Utpalanga) (.a) Uppala UtpaU - M 

fNalmatga), (. 6 ) Naliaa (Nalina), (17) Acchanmranga (Ar ham- 
nnranga') (i8) Acchanmra (Arthampura), {i()) Ay im g^ 

Svutifiga), (20) Aym (Ayuta), (21) Nayuanga (Nayutanga), 
22) N^ym (Kayuta), (23) Payutanga 
YPravuta') (2O Ctdiyanga (Culikanga), (26) Ctdiya^ h_ 

■ (S'lnaprahellkaAga) and (a8) Sisapahehy.. 

(S'ir§aprahelika).* -ru* • 

- Here PtW stands for 75600000000000 years, i his is 
indicSd if ihe following verso quoted by Abhayadeva Sort 
in his commentary (p. 87*) to Sthrmlnga (s. 95 ) t- 

“vssm 5 ^ ' 

°'TwlnI. «.tmg.po« *»«»*« AbW.d.v. Sari ,aol.. 

the following verses;— 

aiHTC v(^'? ^ 

^ilM OTT fr? '1 ^ 

__Xn Aft— .Tr.1 
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%.\iQ Pufva as well as each one of the succeeding notational 
places up to Sirsaprahelikd is 84 lacs times the immediately 
'^XQCQQ^hxig S' irsaprahelika being hence equal to (84 

lacs)®® years. This is suggested in the following karanagatha 
quoted in this very commentary on p. 87^— 

This subject about notational places is treated by Umasvati, 
too, in his svopajna bhasya of TaUvarthadhigamasutra 
15 ) p. 292). He mentions there the names as under: — * 

(i) Ayuta, (2) Kamala, (3) Nalina, (4) Kumttda, (5) Tufya, 
(Sy Adada, (7) Avava, (8) I/dM, dxid (9) PTuku. It may be 
noted that this enumeration of these notational places does not 
tally with the one mentioned above. 

This discordance is noted by Siddhasena Gani while com. 
menting upon this bMsya. There he makes two observations 
(on pp, 293-294) as under:— 

c- order as found in the Agamas like 

biuryapvajnapti. 

(2) It only refers to a few notational places, the complete 
list being as under: — 

_ (i) Tufyanga, (2) Tufiba, (3) Adadanga, (4) Adada, (5) Ava. 

mbvanga, {8) Huhuka, (9) Utpalanga, 
(lo) Utpa a, ill) Padmanga, (12) Padma, (13) Nalinanga, (14) 
{IS) Arthaniym^^^^^ {ib) Arthaniyura, (17) Cidikanga, 
(8) Cuhhi (19) SirsapraheUkUnga and (20) Swsaprahelikd. 
l-rom this list It appears that either some names have been 

for the printed edition or 
dropped six names from Ayu/a to 

Jyoiiskafandaka stri kes altogether a different note in 

1 This remark is made in Sammaya as under ~ 

2 Sanskrit rendering 

304 5!?rqr?34 ^ j 
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this connection ; tor, accoraing 
is the name of the 250th plac< 

Moreover, even the names of m 
Purva zxe different from those 
which are recorded in works c 
In order that this remark may 
mentioned as below:— 

(i) (Purva), (2) 

(4) Mafialaycmga (MahalatahgaJ 
(Nalinahga), (. , 
nalinafiga), (9) Mahanahna 
manga), (i i) Pauma (Padma), ( 
manga), (13) 
lahga), (15) 

lahga), (17) Mahakamala 
mudahga), (19) Kutnuya 
(Mahakumudahga), (21) Maliakumiiya 
dtyanga (Trutitahga), (23) Tudiya ( 
yanga (Mahatrutitahga), (25) ■ 

AdcdangaiAd^d^ng^y ^ ' 

(Mahadadahga), (29) . . 

hga), (3^) (Uha), (32) _ , 

Mamna (Mahoha), (34) SisapMymga (S, 
and (35) (S'hsaprahelika). 

‘ i a number equal 
lently S'tfsaprahehka 
for (84 lacs)^* years 

qual to 187955179550112595419 

;7“97467494'=6-97747657.573467i868.6xxo» years. 

lattvartharajavartika (p. i49)> ^ *f8M^forff^hes 

Akalahka on TaimriUmgar^^^^^ ^ 

us with the following names, each indicating num 4 

84 lacs times the proceeding on e, 

(ft. in, raw*, 

•nB 410'), the encycloptedia of Jainism. ^ ^ 

' , L »sordi.. W the .W, lor. to th. 

haras the nnmher of this sutra is ITth, 


Layanga (Latahga), (3) -Layri (Lata), 
)''(<) Mahalaya (Mahalata), { 6 )Nab- 
(7) iV«/m«(Nalina), (8) MahanahnangaiU^y^- 
(Mahanalina), (10) Pmtmanga 

'12) Makapmmahga (Mahapad- 

J/aM/a?/wM(Mahapadma), (14) 

rWa(Kamala). {16) Mahakamalahga (Mahakama- 
(Mahakamala), {iZ) Kumuyanga {Kn- 
(Kumuda), (20) Mahakumuyanga 
■ * t (Mahakumuda), (22) Tu- 
(Trutita), {2^) Mahatudi. 
yj,P) (Mahatrutita), (26) 

a) \27)Adada{Adnin), {2S) Mahadadanga 
Maliadada (Mahadada), (30) Vhanga (Uha- 

(Mahohahga), (33) 

ir§aprahelikahga) 


Each of these represents 
the preceding; 
lacs)®® years, ; 
numbers it is e 
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I^roa/hga, (2) Puna, (3) Nayuianga, (4) Nayuta, (5) Ku. 
mudanga, (6) Kumuda, (7) Padmanga, (8) Padma, (y^) Nalu 
mnga, {io) Nalina, (ii) Kamalanga, {12) Kamala, (13) Ttityanga, 
{14) Tuty a, {is) Atatanga, {16) Atata, (17) Amatmnga, (18) 
Atnama, {i^) Buhtm'ga, {20) Huhu, {21) Latanga, {22) Lata 
znA {2"^ Mahalata. Some names seem to be omitted in this 
printed edition. For, a Digambara work Trailokyadlpaka of 
which there is a MS. No. 603 of the Govt. Collection of 1875- 
76 deposited at the Bhandarkar O. R. Institute, we have the 
following names after — ■ 

i:^tsrl:§rf 5 T and 

In Abhidharmakos’ a III, 94 of Vasubandhu we have as 
the first word of this verse. While explaining it Tripitakacarya 
Rahula Sahkrtyayana makes the following observation in his 
commentary by name: — 

gj^^To-Tro-^?s[-iToi^P7rar(;5rwH)*?ro-5nf^-Jio-f^^^-wo-55r-Jio- 
I ^ I” 

Before another topic is taken up, I may say a few words 
about the Jaina way of writing the numerals. At present they 
arewrittenasshownbelow:— 

As early as the 4th century or so before the Christian era 
we find in several agafms,^ a list of the names of 18 Ppis 
(written characters). Herein are mentioned ahkalipi and 
gatpitalipt. Dr. B, Datta mentions that these two names 
suggest that the forms of numerals used for different purposes 

1 See (1) Samavaya (XYIII), (2) Prajnapandsutr a ( sutra 37) of 
S'yamacarya (376 A» V.), (3) Avm^yahaniryibkii (Uioodghataiwyukti) and (4) 
Mivladharin Hemacandra’s commentary to Yk'emvas'yahahhdsya (y. 464). 
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were different, the former referring to those used in engraving 
and the latter, to those used in ordinary writing.^ 

Place-value system of Decimal Notation 

It appears that India has been the birth-place of various 
numerical notations. Out of them, the one in which there are 
used only ten symbols, is of considerable importance, lln this 
notation nine symbols represent numbers one to nine, and the 
tenth, :?ero. The former nine symbols are designated as ankc? and 
the latter viz., the zero-symbol as This notation with a 

decimal scale goes by the name of “place- value sy stem of decimal 
notation’’ or “the decimal place-value system”, and is adopted 
throughout the civilized world, since the application of the 
principle of this place-value is both sufficient and efficient 
to enable one not only to write any number whatsoever but to 
write it in the simplest way possible. 

That this place- value system , of decimal notation* was 
known in India several centuries before the dawn of Christianity 
can be deduced from the. following-particulars: — 

1 In this connection he has added that in %h.B Jaina literature,, as also 
in the Vedic literature, we ordinarily find that a, distinction ^ is made between 
forms of alphabets used in engravings andin Mss., which are respectively styled 
by the Jainas as KdsthahaTma or wood- work d^nA Fmiaha-harma or book-work. 
He has substantiated his statement by referring to the 10th and 146th sutras of 
Anuyogadvdra as well as Maladharih Hemacandra Surf s commentary on the 
former. ‘ I may add that Hemaoandra' has interpreted poUha as (1) pota^ 
(2) pmtaha and (3) tddapatradi, Eutthe occurs also in 

hhmya on (I. 5), and is explained on p. 46 by 

Siddhasena Ga^i as It also occurs in the hhdsya on YI, 

10 and is explained in the fUa on p* 31, On p* f8 of this very (VII, 11), 
the word is used, 

2-3 These literally mean '‘a mark” and ‘‘empty” refpeotively. 

4 In Jinabhadra Ganfs 70i), a of the 

of.’Ehadrahahuis quoteclias. underc^ 

“What is 'the 'true* ra'dieal signifloanoe of ■ ’ .the ' in ^hat- sense 

has it been employed in the above passage? 'The commentator Hemaeahdra 
Suri is of opinion ttefct it: ijignifies ^‘bindu”, ' 3Jr»> Batta asks me a question: 
‘Ts it then the ‘zero’ of the decimal numerahiatotiion ? Mf so, it will have 
to.be^admifetedtbat :tbe.modem .decimal .placenvaiue .^m&tation •.wass^.known in 
India* in the era/’ 

4 
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(1) In the 142nd sQtra of AmyogadvUm there is a 
reference to sthana {thanehi'th') or places of decimal notation. 

(2) A denominational name like kotakotl ( kodakodz') is 
mentioned in this sutra as indicating its connection with places 
of numerations. 

(3) A very big number extending to 29 places i. e. to say 
a number consisting of 29 digits is here referred to as we 
shall shortly notice. 

(4) Vyavaharasutra (yiddes'aka I) furnishes us with a term 
ganamsthana for place of calculation. So says Dr. Datta, , 


The word-symbol notation 
A notation in which any word conveying the idea 
of a number is used is called a ‘word-symbol notation’. This 
notation has not only been extremely well-known in India from 
ancient times but has also been extra-ordinarily popular.^ The 
Jaina writers, too, have utilized it in their works,” the foremost, 

• 1 In ‘‘Indian Mathematics” by G. B. Kaye, it is mentioned on p. 31 

that this notation -was introduced (into India) about the ninth century, 
possibly from the east. 

Mr. Ban^acharya M. A. has stated in his preface to “The Ganitasara- 
sahgraha of Mahaviracarya” that “there is evidence in his (AryabhatWs) 
writings to show that he was familiar with nominal numerical..., •.Similarly in 
Brahmagupta’s writings also there is evidence to show that he was acquainted 
with the use of nominal numbers and the decimal system of notation.” 

My friend Pr, Patta just informs me that he has written in Bengali 
several articles connected with this topic, which have appeared in the 
Bahgiya Sahitya Barisad Patrika. For instance, “J aina-sahitye nama-samkhya” 
in B. S. P. P. 1337 B. S, pp. 28-39; “Nama-sainkhya”, ibid, 1337 B. S. pp. 
7-27; “S'abda-samkhya Pranali,” ibid., 1335 B. S. (=^1928-29 A. 0.), pp, 8-30; 
“Aksara-samkhya Pranalf , ibid., 1336 B. S. pp. 22-50; and “Ahktoam vamato 
gatih”, ibid., 1337 B. S, pp. 7-30. 

2 Amongst the Pigambara writers Kemicandra (cir. 10th century ) well- 
known as “Siddhantacakravartin” and author of Trilohmara 

and Lahdhisara, has employed both the right-ward and left-ward moves while 
employing various numerical notations. In Trilokm^m (gdtha 21) ^ tho 
number 197,912,092,999,680,000,000,000,000,000,000,000,000,000,000 is men- 
tioned by the right- ward move as under : — 

In gathd 313 of the same work, he, however, mentions by the left-ward 
move, th© number 7905694150 as 
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definitely known at present being Jinabhadra Gatii K§ama- 
s'ramaoa.^ A list of words signifying different numbers is 
given in the appendix/ 

Classifications OF NUMBEEs 

As was the case with early Greeks, the Jaina school, too, 
does not consider one as a number. This will be evident from 
the following line of the 146th sutra of Anuyogadvara : — ■ 

’ropfi vr 

While explaining this portion MaladhSrin Hemacandra remarks 
as under: — 

When an object like a pot is seen, what one realises is only 
a pot and not its number; or, he adds, it may be due to the fact 
that in ordinary dealings only one thing, if given or taken, is 
mostly not taken into account. Thus the Jainas begin with two 
and end, of course, with the highest possible type of infinity. 
All these numbers can be grouped under 21 heads. These 
we shall deal with, a little bit later. For the present we shall 
mention 4 types referred to in the 316th sutra oi Sthanang a. 

The foue types of numbers 

Even, in the time of the Vedas, we find the distinction 
made between odd and even numbers. These are styled as 

(sJtsrg;,) and yiigma (gwr) in Jainism.* Furthermore, it is 
interesting to note that they are associated with krta^ dvapara, 
treta kali, the well-known names for the ionr yug as of 

That he uses contrary moves even while expressing numbers by resorting 
to Katapayadi system in its second variant is borne out by Gommatasara (Jiva- 
kapda, V. 158) and Trilohasara {g&tha 98 ). 

1 See jBfAaiJseimsajwasa I. 69. 

2 While representing various numerical quantities by certain things, 
S'ripati has invariably followed the decimal system of notation. The words 
used by him are marked with an asterisk. 

3 Sanskrit rendering : — 

SfST 1% HI ^ 

4 In the following verse of Dm^agltiha of iiryahhata. I (499 ) mrga means 
*‘odd’^ and a means “even’’: — 

IV. , ^ , .I’M 

In later works tbo words msama and sama stand for “odd” and “even”. 



XXl^' 


iNTfeObOGTION 


the Vddika Hindus. To put it plainly, I shall quote from- 
Sthananga : — 

“‘griTft Wtn, ^ 

means a kind of >&'?l Gh a quaternity being 
deducted 'from* a it may either end in 4,’ 3, 2, or l i These 
are respectively' called tryojasy dvaparayugmu^ and 

kalyojas? This seems: to suggest that the numbers can be 
classified as 4m+4, 4m+3, 4m+2, and 4m+i. 

Odd and even powees 

In Uttarddhyayanasuira (XXX; 10, ii) we find for 
the 2nd, the 3rd, the 4th, the 6th, and the 12th powers, 
distinct names viz., vctvga; ghcma^ vufgu-vafgay ghuwx-vttvga 
ghana-varga-varga. I' do not know, if any canonical work 
mentions names for the 5th, 7^1*) nth and other odd powers. 
Anuyogadvdra (sQtra 142) deals with successive squares and 
square-roots. To put it explicitly, it means that the ist 
square of « stands for (a)"; the 2nd, for Le. a^• the 3rd, 

for i,-e. /ji®j and so on, the ^th standing for a:*.® 

Similarly the ■ ist sq. root of <z means the 2nd sq. 

root its sq. root or. and thus the nth sq. root id} 

In this sutra we find references to the ist sq. root multL 
plied by the 2nd sq. root®, the cube of the. 2nd sq. root®, 
the I St sq. root multiplied by the 3rdr sq. root,’ the 2nd sq.. 
root multiplied-' by- the- 3rd- sqi root® and -the cube of the 

third sq; root . These can be symbolically represented as 
¥ f r J-*® ' 1* t 1' JL 1.3 

a Xfl , (a^) ) g^xg^, a an d (a^) respectively. I think this 

■ ■ ■ 1 Sanskrit rendering: — — ■7;/:;' , . 

2'Tiis is hov it is explained- on p; 238 by Abhayadeva Sflri in Ua 

(ioxamenisbTj to Sthananga » 

3 a raised to 2x2x2x2... ntimes. 

4 ts raiseddo"^X'^ x ...n times. 

7 p. 206^, 

9 209*. 
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will suffice to convince a reader that two fundamental laws of 
indices viz. (3:“x and where m and n may 

be integral or fractional were well-known to the saints. 

That Nemicandra, the author of knew these 

fundamental operations of indices can be inferred from the 
gUikas ios^iQ& of the same work. For, therein he mentions 
the following rules respectively :— 

(i) The addition of the ardhacclieda^ of the multiplief and 
that of the multiplicand is the ardhaccheda oi the product, and 
that it has no more 


(2) The subtraction of the ardhaccheda ol the divisior from 
that of the dividend is the ardhaccheda of the quotient. 

(3) The product of the distributed number and the 
ccheda oi the substituted number equals tho ardJiaccheda oi 
the resulting number. 

(4) The addition of the ardhaccheda of the distributed 
number and that of the substituted number is the vargad alaka 
of the resulting number. 

14 KINDS OP SERIES® 

Vtam Trilokasara (gathds 53-66 and 77~88) we learn about 
the following 14 kinds of series or dharad^ each type dealing 
with some special numbers: — 

(1) Sarva. This is an A. P. with i as the ist term and i as 
the common difference. Thus this series consists of natural 
numbers, say up to IT. 

(2) Safna. This series consists of even numbers. ( No. of 
termsl^orl), 

(3) id’isama. This series consists, of odd numbers (No. of 
terms § or to). 

1 This is a technical term, and means a number of times- « particular 

number can be halved. Thus if themm is called the ardhaccheda of «. . 

This will remind one of the fact that if x is called the logarithm, of n to- 

the base a. 

2 For an exhaustive treatment Nemicandra asks his readers of Trilbkasara 
(gatha 91 ) to refer to Vrhaddharapari&arman,' Is this- a work? If so, un.^ 
fortunately this -work seems to bo extinct; 

3 This subject is dealt within Atpendax CTih **TSb Jaina Gem lliationarY” 
<pp. 149-163). 
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(4) Kfti=-i^ 4, 9, 16 etc., up to the last square number. 

(5) Ahti=2, 3, 5, 6, 7 etc. This series is got by subtracting 
from Sana. 

{(i) Ghana;=i, 27, 64, etc. up to the last cubic number 
say V'before U. 

' (7) to 7, 9 to 26, 28 to 63 etc. This series is 

obtained by subtracting Ghana from Sana. 

{%') Kftimatfka {ox vargamatrka)=i, 2, 3, etc., No. of terms 
being Vu. This means a series having the sq. roots of Krti terms. 

(9) Ahriimatrh^(Yv+i), (^+2), (Vu+3) up to U ; the 
No. of terms being U-Vu. This series deals with terms of 
which the sq. root is irrational. 

(10) Ghanamairka=i, 2, up to the cube root of the last 

cubic number. This series is concerned with those numbers 
in of which cube root is rational. 

{11) Aghanamatrka. This series consists of terms in 
of which the cube root is irrational. 

(12) Dvmipa.varga= 2 ^;{ 2 y, its square, its square and so 
on. The 4th, sth and the 6th terms of this series are called 
vooifl, and and stand for 2“ or 65536, 2®' or (65536)® or 
4294967296 and 2®* or (4294967296)® or 18446744073709551616. 
This is-due to the fact that and are abbreviations 

of ^ and a quota- 

tionVgiven in MSdhavacandra’s vrtti (p. 28) on the 66th 
of Trilokasara. 

(13) ^‘OiTupa-ghana^^.f its square, its square etc. i. e. to say 
a series having for its first term 2® and for its successive terms 
the squares of the immediately preceeding. 

(14) Dvirupa.ghanaghana. This is a series® of which the 
first term is the cube of 2® and each succeeding term is the 
square of its predecessor. 

The above treatment of series may be at least taken to be 
a rough indicator of the knowlegge of indices possessed by 
ih.tjainas in ancient times. 

1 .This runs as under: — "" ”” ~ — “ 

q- I 
"Tw vor 'Nf s# ^ II” 

in t ®tyled as mma Ghama and Ghma 

in mtmg “The Jama Gem Dictionary” on p, li9. 



INTROOTOTION 


Now a few words about their knowledge of the geometrical 
progression, 

In Trilokasara {gatha 231), the rule for the summation of 
this series is mentioned. For examples- see. the vrtti of its 
gathas 796 and 797. 

GimaMni^ is a term of the geometrically decreasing series, 
the sum of the number of terms of which is the number of 
molecules, of a unit of bondage, and each term in which is half of 
the term immediately preceeding it. For example, if the maxi- 
mum number of molecules which the soul draws in to bind itself 
with, in one instant be 6300, and the duration of their bond- 
age be 48 sutnctyus and there be 6 guncihunts or terms in the 
geometric series, then the number of the molecules shed in the 6 
giinahanis will be respectively 3200, 1600, 800, 400, 200, and 100. 

Here in each guiiciham there are "0=8 samayas. This is 
called gjmahani ayama, i, e. the duration of the gunaham. 

The whole series of 6 giinahanis is called nanagiinahani. 

The number 2 raised to the power of the number of 
gunahani in the nanagunaluini is called anyonycibhyasta fas i. 
In the above example it is=2®=64. 

One samaya-prabaddha or unit of bondage divided by 
anvon'^abhvasta fas'i minus one, gives the number of molecules 

J j ■' _ , _ . tt 6300 6300 

shed in the last or antwia gunahant. Here 04_x- 03 -loo is 
the Izi^t gunahani. 

The double of thQ nnrnhQX oi gunahani ayma is nis'e. 
kahara. Here it is=8x2=i6. 

Chaya is the regular arithmetical difference between any 
two consecutive terms of the series which represents the 
karmika molecules shed in each successive samaya of which 
each gunahani consists. In the above example in the gunahani 

of 8 samayas, 3200 molecules are shed. In the first samaya 

more are shed than in the second, in the second more than in 
the third and so on. The number of molecules by which the 

1 This entire topic of gunahani etc., is practically here reproduced from 

“The Jaina Gem Dictionary” ( pp. 46-.47 ), 
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shedding is less in every succeeding instant is called chaya. 
In the above example it is found as follows : — 

We find the the series and divide it by 

kaham (here i6). The first term is found as follows:*— 


GriinaMni molecules x 4 


tt ^ '3200x4 /:::S200x:4 

Here the ist 


3 X GuBahSai ayamas+ 1 * 

— isb fcerm _512 512_ 

* * ^ — y ^"^GiiBahani riyrima“"2 X 8""l0 ”“3 ^ • 

That is, in the ist 8 samayas of the ist 
number of molecules shed will be respectively 512, 480, 448} 
384, 352, 320, and 288. 

The chaya for each succeeding gunahani v^ViS. be half of the 
one immediately preceeding it. As the number of molecules 
in each gunahani is half of that of its immediate predecessor, 

chaya is also half the chaya of its predecessor. 

As an example of an increasing series, the reader may be 
referred to the quantity of ink required for writing the fourteen 
purvas. The quantity of ink which can just immerse an elephant 
is necessary for writing the istpurva. Double this quantity 
is required to write the second and so on\ so that the quantity 
of ink necessary for writing the i^xh. purva h 2^^ times what is 
required for writing the ist. Thus on the whole, the total 
quantity of ink which will just sufiice for writing all the purvas 
is suflolcient to immerse 1+2+2®+. ..up to 2^® i.e. 16383 elephants,® 

The human population 

1 may now take up the question about the number of 
human beings dealt with in Anuyogadvara (sutra 142), since it 
is connected with the indices and classifications of numbers. 

As stated therein the minimum number of garbhaja human 
beings at any time is what can be calculated in terms of kotakoti. 

■ It' consists' of 29 digits and is more th.dx^triyamalapadc^ and dess 
than caturyamalapadc^ ii-e. to say it lies hQtwQQrx triyamalapada 

?! ' Ccnapare i\iQ ■■ dvig'w^a sa^hya oocurring-m tko 25 i)x Brahma^ of 
^S&ma-^Yeda. 

2 lor details see my “Descriptive Catalogue of Jaiaa Manuscripts” vol. 

,lttr'X[,.pt.n;:Ho.623. 

‘i 3i6kiiaMm^immb:^gadatm their- terMary. 

4 A quarterniau of yamalapadas. ortkfar, quarternify. 


iNTEOStrOTIGN 


XXIX 


and caturyamalapada. To be quite exact it is equal to the 
sixth successive square (of two^) multiplied by the fifth 
successive square (of two) or a number which can be divided 
(by two) 96 times. 

Yamalapada is a technical term capable of signifying two 
things: (i) a group of eight notational places and (2) the second 
successive square. According to the first interpretation it inclu- 
des all numbers consisting of 8 digits. On this basis dviyamala- 
paday tfiyamalapada and caturyamalapada etc., signify groups of 
numbers consisting of digits 16, 24, 32 etc, respectively. Hence 
the numbers between, tfiyamalapada and caturyamalapada 
consist of digits more than 24 and less than 32. The product 
of 2** (the 6th successive square of 2) and 2** (the Sth succes- 
sive square of 2) is 2®®.* It consists of 29 digits and is divisible 
(by two) 96 times.^ 

The second interpretation of yamalapada means the 2nd suc- 
cessive square or 2*. Consequently tfiyamalapada means the 6th 
successive square or 2** and caturyamalapada, the Sth successive 
square or s”®, 2®® is certainly between these two. So either 
interpretation holds good. 

21 KINDS OP NUMBERS 

As noted on p. xxiii, unity is outside the sphere of calcula- 
tion. Numbers fit for calculation {gananasahkhya) begin with 2, 
and go up to the highest possible infinity. They are classified 
under three groups: (i) sankhyata (numerable^), (2) asankhyaia 
(innumerable®) and (3) ananta (infinite®). The first group has 
three subdivisions viz., jaghanya (lowest), madhyamcP (inter- 
mediate) and (highest). The second group has three 

main divisions viz., (i) paritta, {2) yukta and (3) asahkhyata, 
each of which is again of three types known as (i) jaghanya, 
(2) madhyama and (3) utkrsta. Thus in all, the second group 

1 The reason, of selecting two is giren by Maladharin Hamacandra in 
the vrUi of Anuyogadvara (p. 207®) as nnder 

^ 3rat ^ v? vr 

2 It is equal to 79,228, 162, 514, 204, 337, 693, 543, 950, 336. 

3 Technically speaking, it means a number having 96 ardhacchedas, as the 
latter signifies the number of times, a given number can be halved* 

4-6 This is only a rough rendering, 

7 This is also styled as ajaghanyothrsta. 

5 ^ 
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has 9 divisions. The third group, too, has the same number 
of divisions j for, firstly ananta has three divisons viz.yii) pantta, 
{ 2 ')yukta and {'p) ananta, and secondly each of these three has 
three subdivisions viz., ( i ) jaghanya, (2) madhyama and (3) 
utkrsia. All these 3+9+9 i. e. 21 classes of numbers can be 
hence represented as under : — 

Gapanasankhya 


Sankhyata 


Asankhyata 


Ananta 


(1) Jaghayna, 

(2) Madhyama, 

(3) Utkrsta 


(1) Paritta— (i) Paritta — j.m.u. 

(2) Yukta— J.M.U, (2) Yukta — ^j.m.u. 

(3) Asankhyata— J.M.U. (3) Ananta. — ^j.M.u. 


The number 2 is the jaghanya-sankhydta. The number 3 
and the following up to one proceeding the tdkrsta-sankhydta 
come under the class known as madhyama-sankhyata. Utkvsta- 
sanhhydia is explained by means of an example as under 

Suppose we have four paly as each of the size of the 
Jambudvipa whose diameter is 100,000 yojanas, whose 
circumference is 316, 227 yojanas, 3 gavyutis, 128 dhanusyas, 

ahgulas zaA z little more, whose depth is 1000 yojanas, 
which has z-jagafi 8 yojanas in height and a vedika, two yojanas 
in height. 

Out of these four palyas named as anavasthita, s'aldka, 
prails'aldka and mahadalaka \qX us fill the first with white 
mustard seeds, and then start throwing one seed out of 
them in Jambudvipa, another in Lavatiasamudra and so 
on in the successive dvipas zad. samudr as oi t\iQ Jaina 
cosmography. When all the seeds are exhausted, let lis 
construct another palya having its diameter equal to that of the 
dvipa or samudra where the last seed was thrown. Hhx% palya, 
too, must be of the same depth and height as the anavasthita 
palya. Let this newly constructed be also named as 

anavasthita. Let us fill this with seeds as before and start 
once more throwing a seed in i/w/izs and samudras \}i\\ this 
palya becomes empty. Let us throw one seed in s'aldka this 

1 J, M and U stand for jaghanya^ madhyama and ihthrsta respeotiYoly. 
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time^ with a view to note that mavasihita became empty. Once 
more we should now construct a new palya having depth and 
height as before but having its diameter equal to thQ dvtp a or 
samudra where the last seed was thrown. Let us fill this 
again named as anavasthiia and start throwing seeds as 
before. When this gets emptied, a seed is to be thrown in 
s'alaka. When this process is repeated for a number of times, 
it will so happen that s'alaka will be completely full. At this 
stage we should again construct a new palya as before and fill 
it up with seeds. Then we should commence throwing seeds 
from s'alaka till it gets emptied. This time we should throw one 
seed in pratis' alaka and start throwing seeds from anavasthiia. 
When this process is repeated several times, s'alaka will become 
full. Then this/a^o should be emptied as before and to mark 
that stage one seed must be thrown in pratis’ alaka. In course 
of time, this process when repeated, will fill up pratis' alaka. 
We should then start throwing seeds from it till it becomes 
empty and to note that stage, we should throw one seed in 
mahdpratis' alaka. Let us then start emptying s'alaka which 
has been already filled up with seeds by this time. When it 
becomes empty, a seed is to be thrown m pratis' alUka, and the 
process of emptying anavasthiia, throwing one seed in s'alaka, 
constructing a new anavasthiia etc. is to be repeated till 
all the ioViX palyas including the anavasthiia finally constructed 
get filled up with seeds. On this stage being reached, we 
should make a heap of seeds of these four palyas and add 
to it all the seeds thrown in various dvipas and samudras. 
When this work is over, let us count the number of the seeds. 
When one is deducted from the number thus obtained, the 
remaining number is spoken of as utkrsta-sankhyata. This 
utkrsta-sankhydta number of the early Jainas may be compared 
with what is called “Alef-zero” in modern Mathematics. This 
number is explained in “The theory of functions of a real 
variable and the theory of Fourier’s Series” by E. W. Hobson 
Sc. D., F. R. S. (A. D. 1907, p. 154), as under:— ■ 

1 According to Hemacandra Surfs commentary ( p. 236 ) on Anuyogadara 
on® seed was thrown even earlier. What is stated here is, however, in accor- 
dance with i/oftapraias'a (I, 1.40). 
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“The cardinal number^ of the aggregate of all the finite 
integers I, 2, 3, ....... ..n, is called Alef-zero, and is denoted 

by thusx„={5}. The number is identical with the 
number which has been previously denoted by a”. 

By adding unity to the utkrs^-sankhyata ( the highest 
numerable), jaghanya-pariita-asahkhyata (the lowest nearly 
innumerable) is obtained. Then follow the intermediate numbers 
which form the class known as madhyama-pantta-asankhyata 
until utkrsta-panUa-asankhyata (the highest nearly innume- 
rable) is reached. Which is this ‘highest nearly innumerable’ ? 
The answer is as under: — 

J aghanya-paritta-asankhyaia multiplied by itself not only 
once but jaghanya-paritta-asankhyata iimQsp leads to a number 
called jaghanya-yukta-asankliyata^ . This number diminished by 

oiutkfjta-paritta-asankhyata. 

Numbers between jaghanya-yukta.asankhyata and utkrsta- 
yiikta-asankliyata form the class known as madhyama-yuMa- 
asankhyata. 

Jaghanya.yukta-asahkhyata multiplied by itself jaghanya- 
yukta-asankhyma times gives us a number styled as jaghanya- 
asankhyata-asankkyata. This number diminished by one is 
utkrs^a-yukta-asankhyaia. 

Jaghanya-asankhyaia-asahkhydta tdhen multiplied, by itself 
jaghanya-asankhyaia-asahkhyata times gives rise to jaghanya. 
paritia-ananta. This number diminished by one is 
asankhyaia-asakkhyaia, 

Jaghanya-kantta-ananta multiplied by itself jaghanya- 
paritta-ananta times comes to jaghanya-yukta-ananta. This 
number diminished by one is utknta-paritta-ananta, 

Jaghanya-yukta-ananta multiplied by itself jaghanya-yukta- 
ananta times leads to jaghanya-anantd-ananta. This number 
dimished by one is utkrsta-yukta-ananta. 

1. “A cardinal number is characteristic of a class of equivalent aggregates". 
It is so defined on p. 8 in “The Theory of functions of a real variable and the 
theory of Fourier’s series” ( p. 8 ) above referred to. 

2 “The cardinal number x. is greater than all the finite cardinal numbers 
and it is less than any other transfinite cardinal number” ( Ihid., p. 155 ). 

3 This is called abhyaaa of jaghanya-pariita-asankhyiita; for, ahhyasa 
means a number raised to itself e. g. the ahhyasa of x is 

4 This is equal to the number of samaydt in one apttlu 
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All niinibeirS beyond jaghanya.anania-anunta come under 
the class known ^% madhyania-anania-anania\ for, according to 
the canonical works there is v^oxVmgXx^^ utk^sta-ananta-ananta. 

The Karma-granthas agree up to the definition of jaghany a- 
yukta-GsunkhyS'td. Thereafter they differ as under:'*— 

Jaghanya-yukia-asankhyata multiplied by itself and then 
diminished by unity gives utkTsta-yiikta-dsahkhyaia. The addition 
of one to this number gives jaghanya-asankhyaia-asahkhyata. 

Find out the square of this jaghanya-asahkhya-asahkhyata^ 
then its square and again its square.^ Add to this number lo 
particular® asahkhyMas. This resulting number is to be squared 
and then this process is to be repeated twice. The result thus 
arrived at, jaghanya.paritta-ananta. This number diminished 
by unity is utkrsia-asankhyata-asankhyata. 

The abhyasa oijaghanya-paritta-ananta is equal to jaghanya. 
yukta-ananta. This number which corresponds to the number 
of the abhavyas, when diminished by unity equals utkrsta- 
paritia-ananta. 

The square of jaghctnyd-yuktct-anania comes to jaghanya- 
ananta-ananta. This number diminished by one is utkrsta- 
yukta-ananta. 

Find out the square of the jaghanya-ananta-ananta^ 
then find out its square and thefa find out the square of this 
resulting number. Add to this number finally obtained, six 
particular® anantas. The number thus got is to be squared. This 
resulting number is also to be squared. Repeat this process 
Once more. Then the number arrived at, gives us utkrsta- 
anaHta-anania, when the ananta paryayas of kevala-jhana and 
those of kevala-dars'ana are added to it. 


1 This is ia short, the eighth power of 

2 They are; (i-iv) The prades'as oi (a) lokakas'a, (6) of dharmastikaya, 
{c) oi adharmastikaya, and (c^) of a soul, (v-vi) adhymasayastMnas oi sthiti- 
landha and anuhhaga, (vii) indivisible parts of mental, vocal and physical 
yogas, (viii) the samayas of kdlacakra, (ix) pratyeka-jvoas and (x) the bodies of 
the anantakdyas. Here, everywhere ‘number’ is understood. 

3 They are: — (i) the number of the vanaspatikayas, (ii) the number of the 
nigodas, (iii) the number of the liberated, (iv) the number of the paramdi^us, 
II v) the number of the samayas of the time | past,, present and future^ and 

(vi) the nnmber of the of a&id^as'a, 
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Dr. Datta has treated this subject in his article “The Jaina 
School of Mathematics”* (pp. 141-142) 33 under:— , , ^ 

“Consider a certain trough which is of the size of the 
Jambudvipa whose diameter is 100,000 yojanas, and whose cir- 
cumference is 316, 227 yojanas, 2 ) gavyuti, 128 dhanus, 13I ahgula 
and a little more. Fill it up with white mustard seeds counting 
them one after another. Continue in this way to fill up with 
mustard seeds other troughs of the sizes of the various lands 
and seas of the Jain cosmography. Still it is difficult to 
reach the highest number amongst the numerables. So the 
highest numerable number of the early Jainas corresponds to 
what is called Alef-zero in modern mathematics. For numbers 
beyond that Anuyoga-dvara-sutra further proceeds: 

By adding unity to the higest ffiumerable', the lowest 
ffiearly innumerable’ is obtained. After that are the intermediate 
numbers until the highest ‘nearly innumerable’ is reached. 
Which is the highest ‘nearly innumerable’? 

The lowest ‘nearly innumerable’ number multiplied 
by the lowest ‘nearly innumerable’ number and then 
diminished by unity will give the highest ‘nearly innume- 
rable’ number. Or the lowest ‘truly innumerable’ number 
diminished by unity gives the highest ‘nearly innumera- 
ble’ number. Which is the lowest ‘truly innumerable’ ? 
The lowest ‘truly innumerable’ is obtained by multiplying 
the lowest ‘nearly innumerable’ number by itself; or by 
adding unity to the ‘highest nearly innumerable’ number. 
This number is also equivalent to Avali, After that are the 
intermediate numbers until the highest ‘truly innumerable’ 
number is reached. Which is this highest ‘truly innumerable’ 
number? It is the lowest ‘truly innumerable’ number mul- 
tiplied by the Ava/t and then diminished by unity ; or the lowest 
‘innumerably innumerable’ number decreased by unity. Which 
is the lowest ‘innumerably innumerable’ number ? It is the 
lowest ‘truly innumerable’ multiplied by or the highest 
‘truly innumerable’ number increased by unity. After that, 
are the intermediate numbers until the highest ‘innumerably 

1 See ‘‘The BuUetin of the Calcutta Mathematical Society” -yoLXXI, 
No. 2, 1929. 
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innumerable’ is reached. Which is the highest ‘innumerably 
innumerable’ number ? It is the lowest ‘innumerably innu- 
merable’ number multiplied by itself and then diminished by 
unity, or the lowest ‘nearly infinite’ number diminished by 
unity. Which is the lowest ‘nearly infinite’ number ? The 
lowest ‘innumerably innumerable’ number multiplied by itself 
or the highest ‘innumerably innumerable’ increased by unity. 
After that are the intermediate numbers until the highest ‘nearly 
infinite’ is reached. Which is this highest ‘nearly infinite’ 
number? The lowest ‘nearly infinite’ number multiplied by 
itself and the product decreased by unity; or the lowest ‘truly 
infinite’ decreased by unity. Which is the lowest ‘truly 
infinite’ nnmber ? The lowest ‘nearly infinite number’ multiplied 
by itself, or the highest ‘nearly infinite’ increased by unity. It 
is also called the Aihavisiddhi. After that are the intermediates 
until the highest ‘truly infinite’ is obtained. Which is the 
highest ‘truly infinite’ number? The lowest ‘truly infinite’ 
number multiplied by the Abhavisiddhi and diminished by unity 
or the lowest ‘infinitely infinite’ number diminished by unity. 
Which is the lowest ‘infinitely infinite’ number? It is the 
lowest ‘truly infinite’ number multiplied by the Ahhavistddht 
number, or the highest ‘truly infinite’ added by unity. After 
that are intermediate numbers. Such are the numbers of 
calculation.” 

He further observes: “It will be easily recognised that the 
above classification can be represented by the following series : 
2...N 1 (N+i)...{ (N+i)^-i } I (N+I)^..(N+I)*-I } I 

(N+i)^.. { (N+i)*-i } I (N+i)®...(N+ir- I } I 
(N+i)“...[ (N+ir-i } 1 (N+I)®^.. 

where N denotes the highest numerable number as defined 
before...... The series contains as recorded in the work the 

extreme numbers of each class and the diflFerent classes have 
been separated by a vertical line. 

It will be noticed that in the classification of numbers 
stated above there is an attempt to define numbers beyond 
Alef-zero..,.The fact that an attempt was made in India to 
define such numbers as early as the first century before the 



XXXVl 


INTllOOTTOTiOJf 


Christian era, speaks highly of the speculative faculties of the 
ancient Jaina Mathematicians.”^ 

Different types of infinity 

Infinity can he looked upon as having three types, v?hen 
viewed from the stand-point of the conditions of human beings. 
For instance, a liberated soul will remain in that condition for 
ever; i. e. to say this state is sddi-ananta. The mundane state of 
this soul prior to the attainment of salvation is anddi-sdnta ; for, 
it was only when the final emancipation was reached that this 
soul bade good-bye to the mundane state binding it from the 
beginningless time. In the case of one who is never to be 
liberated, the mundane state is anddi-anania. 

From Sthdndnga (sutra 462) we learn about the five 
varieties of ananta or infinity, viz. (i) ekato'nanta (infinite in 
one direction), (2) dvidhananta (infinite in two directions), 
(3) des' avistdrdnanta (infinite in partial expanse), (4) sarva- 
vistdrdnanta (infinite in entire space) and (5) s' as' vatdnanta 
(infinite in eternity). 

Use of factors for Multiplication and Division 

Over and above these contributions in the Mathematical 
field, Umasvati, who was not only a metaphysician but who also 
appears to have been a Mathematician of the Kusumapura* 
school®, has obliged us by indicating two methods of multipli- 
cation and division.* One of them is the usual method^ and 
the other is the method whereby operations are carried on in 
successive stages by factors® and which is hence simpler and 
shorter than the first. 

1 For a treatment of numlbers according to the Digamhara sources, the 
reader is referred to the “Jaina Gem Dictionary’’ (pp. 140-1 48)* 

2 Ancient Pataliputra near modern Patna. 

3 Th® celebrated Bhadrabahu, too, belongs to this school. 

4 See the hhdsya on TaUvdrihddhigamamtra (II, 52)* 

5 Brahmagupta ( 628 A, D.) has named the multiplication of factors as 
hh6daguTnt,ana (vide his Brahmasphutasiddhdnta, XII, 55), and others as vihhor 
gagm).ma. ' S'ridhara (c. 750) has mentioned in his TtWatiha as the 9th rule 
the method of division by factors. These methods went through Arabia to 
Italy, in modern ages and were called mode per repiego^ as we learn from 
“History of Mathematics’^ (voh 11* pp. lOl and 135} by D. E. Smith. 
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Foue kinds of pramana (measure) 
Anuyogadvara (sutra 13 1) mentions four types of prama- 
na. These respectively refer to the four entities viz., (i) 
dravya, (2) kutra^ (3) kala and (4) bhdva. Dravyapramdna is 
of two kinds: (i) prades' anispanna and (2) vibhaganispanna. 
Out of these the former has infinite varieties, while the latter 
has only five viz.., (measure by bulk), (2) unmdna 

(measure by weight), {^)avamdna (linear measure), {/^) ganima 
(numerical measure) and (5) pratimana (measure by weight). 

refers to calculation of numbers beginning with one 
and going up to a crore. 

Mdna is divided into two classes viz. (i) dhanya-indna and 
(ii) rasa-mdna according as it deals with corn or a liquid sub- 
stance like liquor. Each of these classes and tmmdna, avamdna 
and pratimana as well, provide us with tables of measurements 
as under: — 

I Dhanyamanapramana 
2 asatis^ = i prasrti {pasa'i ) 

„ prasrtis =„ setika (setiyd) 

4 setikas =„ kulaka® (iulad) 

„ kulakas =„ prastha (^patika) 

„ prasthas = „ adhaka , ddhaga ) 

„ adhakas =„ dro^a® (afowf*) 

60 „ • = ia^axiya {jahnna) kumbha 

80 „ = yy madhyaxaa {majjhima) 

100 „ =„ \xtkxs\a {ukkosa) „ 

800 „ =„ vaha 

IT Rasamanapramana 
2 catuh§astikas* = I dvatriiiis'ika ( ) 


1 The Prakrit word for ‘asatf is asdi. 

2 This is also known as ‘kudava’, 

3 Those persons like Bharata and Sagara whose body is 108 times their 
own cmgula are said to be pramU'i^.myuhta. They are also said to be mmayuhtai 
for, they will displace one dro'Q.a of water, if they enter a droxi% a vessel full 
of water. Or if this vessel is wanting in water to the extent of one dro^pa^ it 
will have its water up to the brim, when such persons enter it. This illustration 
referred to in Anuyogad'oarasutra ( sutra 1133 ) and explained by Jinadasa 
Gani in his curT^i (p, 52) and by Yakinimahattaradharmasunu Haribhadra Surl 
in his commentary (p. 77) on this sutra, is likely to remind one about the 
principle of Archimedes. 

4 The Prakrit word for ‘catuhsastika’ is caiimtthm* 

6 Utifto 


jrxxvui 


1 


INTRODUCTION 

3 catiihsastikas = mauika = 8 palas 

,, dvatriiBs^ikas = i sodas^ika 


sodas'ikas 


= x^g mapika = 1 6 palas 

= I a§tabhagika C ) 

= mapika = 3^ palas 

„ astabhagikas = \ caturbhagika (^caUbMta) 

= {: mapika = 64 palas 

,, catiirbhagikas= i ardhamapika ( ) 
= inapika = 128 palas 

,, ardhamapikas = i manika (manta) 

” = 256 palas 

in Unmanapramana 
I ardhakarsa^ =-| pala 

= I karsa (karisa) 

= -I pala 

= I ar dhapala ( Mdhapala ) 

= „ pala 
= „ tula 

= „ ardhabhara (addhabhara) 
= „ bhara 

Av AM AN APR AM AN A 


2 ardhakar§as 

„ karsas 
„ ardhapalas 
500 palas 
10 tulas 
20 „ 


IV 


24 

angulas 

= I 

hasta (hattha) 

4 

hastas 

= 

^ 1 ) 

dapda 

dhanuska (dhdnukka) 

Jf 

) J 

=: 

yuga (juga) 

)) 


n 

nalika ( ndlid ) 

V 

) 7 ^ 

19 

~ ji 

ak?a (akkha) 

V 

f J 

11 

= 

(musala) 

10 

nalikas 

= 

rajju 


i-J 

ri 


li 

t| 

3 
5 

4 
12 
48 


V Pratimanapramana 
= 1 kakapi ( kagatil ) 
ni§pava (nippkava) 


■ )? 


= ,, karmamasaka ( kammamasad ) 


gunjas 
kakapis 
gunjas 
nispavas 
gunjas 

kakapis 

karmamasakas = „ mapdalaka ( mandalad ) 
kakipis =» )) 

16 karmamasakas = „ svarpa 
64 kakipis =„ „ 

'he Prakrit word for ‘ardhakar^a’ is addhakarisa. 
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We shall now turn to ksetra-pramana. Utke dravya-pra- 
this, too, is of two kinds: (i) prades’anispanna and 
{yz) vibhaganispanna. ’Ykt ioxmQx\i'&.% asankhya varieties inas- 
much as it deals with substances occ\i.^ymg prades' as from one 
to asi^hkhya. The latter is, roughly speaking, divided into eight 
types beginning with angula and going up to yojana. These 
types are mutually connected as under: — 

6 ahgulas^ =i pSda {paya) 

2 padas =,, vit'a.sti iyikatthi) 

„ vitastis =„ xzxxii (ray ani) 

,, ratnis =,, kuksi (kitccM) 

,, kuksis = ,, dhanusya (dhanukka) 

2000 dhanusyas = „ gavyuta (^otVz) 

4 gavyutas =„ yojana(yoyfl«a)^ 

Just as dravya-pramana and ksetra-pramana as well, are of 
two kinds, so is kala-pramana, its two kinds being (r) prades'a- 
nispanna and (2) vibhaganispanna. The former nas asankhya 
varieties as it deals with substances lasting from one samaya to 
asankhyata samayas. The latter has several subdivisions such 
as (i) samaya, (2) avalika, (3) muhurta, (4) ahoratra, (5) pak§a, 
(6) masa, (7) rtu, (8) ayana, (9) sarhvatsara (year), (10) yuga, 
(ii) purvanga etc.® These are related as under:-— 

Asankhya samayas = i avalika (avaliya') 


Sahkhyata avalikas 

I ucchvasa+ 

1 nisvasa 
7 prauas 
7 stokas 

77 lavas 
3773 ucchvasas 
30 muhCirtas 
15 ahoratras 

2 paksas 
2 masas 


= ,, nisvasa (ms^isa) or 

I ucchvasa (asasa) 

- praria (pana) 

■- ,, stoka (thova) 

-■ „ lava 

: muhurta (muhiiitd) 

■ JJ . 

i,, ahoratra 
= „ paksa (pakk/ia) 


2 masas =,, rtu (uU) 

1 Angula is of three kinds : (a) atmangula, {b} prama^angula a,nd {c) 

uisedhSngula. The last has several subdivisions. For information in this 
connection the reader may refer to my A'/'haiadaTs'anacllp'i'ka (pp. 7 8-80). 

2 Gi, Anuyogadvarasutra (suiva 133). 

3 For further subdivisions see supra (pp. xvii-xx of this introduction). 
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3 Ttus =i a.ym 3 i (ayana) 

2 ayanas = ,, samYatsara (samvaccham) 

5 samvatsaras — ,y 

84 lacs of years =5, pilrv 3 .&ga (puvmngay 

Bhava-pramana has various subdivisions but they have 
very little to do with Mathematics. Moreover it is not possible 
to treat this subject® anymore here, since the object of this 
introduction is to take a rough survey of the Jaina field of 
Mathematics. 

Geometrical References IN the Jaina Canon 

As already remarked®, when geometry is the lotus of 

Mathematics according to the Jatnct canon, it is not surprising, 
if therein we come across several technical terms pertaining 

to it. 

Bhagavatisutra (XXV. 3; sutras >j2A-72(^), Anuyogadmfa, 
mm (sutras 123 and 144) etc.^ supply us with the names of 

five geometrical figures as under 

(i) tryasra ( triangle® ), (2) caturasra ( quadrilateral® ), 
(3) ayaia (rectangle), (4) vHta (circle) and {$) parimandala 
(ellipse). Each of these, is of two kinds according as it is 
praiara (plane) or (solid). Oon^Q(\\xQrxt\y ghanatryasra, 

ghanacaturasra, ghamyata, ghanmvtta wiA ghanaparimandala 
respectively mean a triangular pyramid, a cube, a rectagular 
parallelepiped, a sphere and an elliptic cylinder. 

We come across the circular, triangular and quadriangular 
rings ( annulii ) which are caW&d mlayavrtta, valayatryasra 
and respectively. _______________ 

1 Cf. Anuyogadmrasutra (sutra 1S7) and Arhatadars'unadipilia (pp. 
687-588). 

2 This subject is partly dealt with, in 'faUmrtharajavdrtiJca (p. 146), 

&Digambara commentary on (111,38), and in The Jaina &em 

DictionaTj/ (pp. 153-154), too. 

3 See p. 12, £n. 2. 

4 See Jambudvlpaprajnapti and Jwdji^ahhigamasutra. 

6-6 In this conectien I may mention that Dr, Datta has wHftea a 
splendid article viz. “On Mabavira’s solution of Kational Triangles and 
Quadrilaterals’. See “The Bulletin of the Calcutta Mathematical Society” 
vol. XX (pp. 267-294), 1928-29. On p. x of this introduction this article is 
" ’ already referred to. 

'*• ■■ ■ ■ ■■ ■ 
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Anuyogadv^raMira (sutras loo, 132 and 133) gives us 
names of 3 units of measurement viz., (i) sucyangula (needle- 
like finger), pratmangula (plane finger), and (3) ghanU- 
hgula (solid finger). These mean the units of linear, super- 
ficial and solid measures respectively. For, it is stated there 
that sucyangula is linear and one dimensional, the product 
oi sucyangula by itself gives pratarangula, znd this vphen 
multiplied by sUcyunguld gives rise to ghanS’hgultt. 


In Suryaprajnapti (sutras ii, 25 and 100) we come across 
the names of the following terms:— 


(i) Samacaturasra, (2) vidamacaturasra, (3) samcicatu^a- 
kona, (4) vis'amacatuskona, (5) samacakravala, (6) vis'amaca. 
krav&la^ (7) cakrardhacakravala and (8) cakrakara. Weber 
has explained them in Indische Stiidien (vol. X, p. 274) as even 
square, oblique squre, even parallelogram, oblique parallelo- 
gram, circle, ellipse, semi-ellipse and segment of a sphere. 

In the bhdsya on Tattvavthadhigamasutr a (IIIj li) 
we find the terms {i) vrttapariksepa^, {‘2)jyd, (3) im, (4) vtska- 
mhha, ii) dhanufkasthar^nd. {(^) bahti\ and in the bhyasya on 
IV. 14 yjQ ^nd. vUkambhafdhaK These names respectively 
stand for a circumference, a chord, an arrow, a diameter, an arc 
of a circle less than a semi-circle and a semi-diameter or a radius. 


Mensuration Formula 

*T\xQ l}fmsyaXV‘ 258) on Taitvdrthddhigamasutf a (III, n) 
furnishes us with the following 6 formula:— 

(i) Ci=VT635® ( 2 ) A gjCfi? 


I'See p.3SS. 

2 See pp* 256-258. 

‘ 8 See p. 258. 

4 Seep.288. 

5 :1a Anu^ogadvatamrn (sutra 146, p. 235) the oircumfereee of ^patya ot 

1 lac yojanas in diameter is given as under:— ^ 

to” ^ 

In the commentary (p. 236 ) on this wk by Maladharm Hemacandra, the 
following verse in Prakrit has been quoted:— 


-y- . , 
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■ (3) c^Vih{d-h) (4) ‘ 

(5) a = V6l^^ ( 6 ) d-(h^+^^) I h 

Here C stands for the circumference of a circle of diameter 
d and A for its area. The arc of a segment of a circle less 
than a semicircle, its chord and its height or arrow are denoted 
as a, c and k respectively. 

Over and above these 6 formula mentioned above, the 
bhasya (p. 258) gives us a rule as below:- — 

The portion of the circumference of a circle between 
(bounded by) two parallel chords is equal to half the diflFerence 
between the corresponding arcs. 

In Ksetrasamasa of which the authorship is attributed to 
Umasvati, only the fourth formula is not to be found. Further- 
more, the rule pertaining to finding out the arrow mentioned 
there can be expressed as h = V(li WS)/6 

This topic is dealt with by Ratnas'ekhara Suri in his 
Laghuksetrasamdsa in the following hemistiches of the gdthds 
188-190;-- 

Trilokasdra^ too, furnishes us with the formulae here given 
and some more. All of them can be mentioned as under: — 

“'iM it 1 

11” 

[ tTi:?rT I: ^ 1 

sTsiritror 11 ] 

1 Compare Gan.ita,iamsangraha VII 43, 73|, and Mahasiddhanla (Benares 
edn. XV, 90, 94, 95 1 of Aryabhatta. 

According to the Greek Heron of Alexandria (c. 200) a^VWl^+^ or 

+ 

The Chinese Hue who died in 1075 A* D, gives the formula as a ^sc x 

S In Kmlrasamasa (v. 7) as well as in the tunni^i an Jamhudvlpaprajnapt^ 

Instead .-of ^ there is cfjiCoft. 

3-5 Sanskrit ren dering : — 
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'(i)C (gross) »3(i ^ 

(2) C (subtle or neat) = VlO(i® 

(3) A = i Cd 

(4) = Hi ® where 'T' is the radius of a circle equiva- 
lent to a square of side s ; thus w=: (^j)^. 

' S) c®=4/i!- (d-h) 

■ 1(6) 6>^®+c® 

( 7 ) 

(8) A (gross) = Vio. c. I 

■ ' ■ (9) A (neat) =7| (<H*/?) h 

(, 0 ) d = 

'■ ' ' ‘(ll) ft. = 

'6 

, {12) h = l{d-VW^) 

(13) d = 

(14) .h = Vd^ + ia-d 

(15) tid= Ah{d+^) 

■ ' • , ' (16) = 

Out of these formulse, the ist three are given in 
31 1, the 4th in 18, the 5th and the 6th in 760, the 7th in 761, 
the 8th and the 9th in 762, the loth and the nth in 763, the 
I2th in 764, the 13th and the 14th in 765, and the isth and 
the i6th in 766. 

In Tnldkasara {gatha2)0<)) we find the discussion about the 
breadth of an annulus (valayavyasa) and the diameter of its edge 
{sucivyasa), 

Gommatasara us with formulae about volumes of 

a prism etc. For instance, from 17 we learn that the 

volume of a prism = base x height. gothu 19 furnishes us 

with two formulae as under: — ■ , 

(i) Volume of a cone or a pyramid — -I base x height. 

(ii-)- Volume of a sphere = § (radius)® 

G^thas 22 and 23 lead us to the following conclusions; 
Volume of a conical shape = (e?£ 55 ^^S 55 B 2 ? )* x height. This is 
on the supposition that the height equals (approximately) 
circumference. Xheg^M^ 1 14 deals with an isosceles trapezium. 
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n a, 5 and h repi-esent the face, the base and the altitude 
of an isosceles trapezium, we can have the following results.”” 

(1) The rate of decrease of i> or increase of a = ^. 

(2) Area=J- (ar\rb)h. 

(3) At a height h' above the base, the breadth of the figure 
will be h-bf- h' and at a depth h!' below the face, the breadth 

will be a+^ h'. 

It may not be amiss to mention that some geometrical 
figures are suggested in the following passage of Das as j'utcf- 
skandha (VII):— 

qoojxrr, 

Before I finish this section about the geometrical know, 
ledge of the Jainas^ I may mention two problems. One is 
referred to in Bhagavati (sfltras 726 and 727). It deals with 
the minimum number of pradesas ( shots, literally spots ) 
required to construct various geometrical forms. To give a 
clear idea, I may give a tabular form: — 


Geometrical form 

Minimtun number of 
odd shots 

Minimtim number of 
even shots 

Oircl© **• ••• ••• 


'. 12 :. 

Sphere 

y «•» 

32 

Triangle 

3 *** ••• ••• 

6 

Triangular pyramid ... 

55 - 

4 

Square 

••• ••• 

4 

Cube ... ... ... 

37 • •• • ••• 

8 

Tine ... ... ... 

3 *** ••• *** 

2 

Rectangle 

15 

6 

Parallelepiped 


12 


The other problem deals with the different strata of Meru 
mountain and it is treated in Jambudvtpaprajnapii. 

1 Vide UttaradhyayanaiUtra (XXX, 19). 

2 See Sthdndnga (VI , sutra 614). 

/ ' 3 Sanskrit rendering; — 

ini)%vT fir g sr & JTf joti, fer, 
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Values OF ir ^ according to the Jaina works 

In the canonical works of the jainas, three distinct values 
of T are noted: (i) VIo^ (ii) a little more than 3 
and (iii) 3.16. 

In Bhagavatisutra (sutra ()i),Jivajivabhigamasutra (sutras 82® 
and 109®), Jambudvipaprajnapti (sutra 3), Suryaprajnapti (sutra 
20*), the hhasya ( p. 258 ) on Tattvarthadhigamasutra ( III, il ) 
and several other works, the first value has been adopted. It 
is strange to note that Ratnas'ekhara Suri ( 1440 A. D. ) has 
evaluated x as Vio in Laghiiksetrasamasa^ even when 

a more accurate value was certainly known in his times. 

1 For the “Hindu (non-Jaina) values of x , see Dr. Datta’s paper published 
in the “Journal of the Asiatic Society of Bengal”, vol. XXII (pp. 25-42), 1926. 

2 “rRq - 4 % t & ox Et 

s: ^ m- =ErTpxr«i«fi- 

[ E 5 Rt 5 r<uiRrg;( 3 rf^wi%) 

Malayagiri ■while commenting upon this portion observes : 
srIssTI, SiRREi” 

4 “gif ^ 

’TR.'Ha^ar” 

“gif g# aitsTOg aiTgrg^#^ ii1^“I =gvrflt 

^guRft 

E gsR ^ (=g3r%UTf^) ( U?v) 3nRRf|KR5% ^ 

gfarrTRf^iTPr =gRrfi: itrtrPl gtar^ruciii^ ( ] 

“gif ^tarwi w gg ^ siTgTgl^TO^'g aftgqgfisErr^ ’ggrit' gg- 

[ g!R gfaRHffr^ =g gafef (TSfEgugfro) gRangiR; ( ) 3nrngi^=^J%g ^ 
gtargR^if^ Rfgik M ^ Ti <1 Pi gl^t g^tigri^ ( ^ 

[ HgggT^gtgg^^ g? ^ =g^rn:5ni% glgRUgift- (tt^vo) aggrgftwRi^ ^ 

Here we find that the value of x accepted as 3 by three non-Jaina schools 
is rejected, and that the diameter of the innermost orbit of the sun is mentioned 
here as 99640 yojanas and its circumference as 315089 yojanas plus a little more 
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The second value of v is noticed in JambMVipuprajfiapit 
(siitra 19) and in (XXXVIj 59 )‘ 

The third value is hinted at in Jlvajwabhigamasutra (sutta 
112). There it is stated that for an increment of 1 00 in 

diameter, the circumference increases by 316/ ^ 

In the Digambara works v is equated to since, 

according to these.works VlO=V9 + ^ = 3+g = '^. 

Rajju 

In most of the Jctitia works, a fujju is defined as the 
diameter of the Svayambhuramana ocean.* Ratnasancaydpfa- 
karana (v. 483', p. 189®) defines rajju as follows:— 

*A god can go 100,000 yojanas in the winking of an eye. 
The distance which he can go in 6 months is a rajju. 

Rajju is also defined as under:— 

If a powerful god were to throw down forcibly an iron ball 
heated and weighing 1000 bhdras, the distance which it cau 
cover in 6 months, 6 days, (i praharas, and 6 ghaUkds is equal 
to a rajju. See Ratnasancaya (v. 19-20^). 

1 This leads us to infer that the Jainas -whire aware of thO fact th4t the 

oirciiMfereiice of a circle tarles as its diameter. 

2 C£. Lohaprahas'a Q.y v. 72). 

3 According to TheJaina Gem Dictionary 154“15d)j the rule for 
finding a sq. root is to write the sq. root oi the nearest rationai number and to 

add to it the remainder divided hy twice its sq. root e. g. ¥2 = Vr+ 2 V 5 - = 1 + 

^ =.|. Cf. Vn = ^ ^kere r is small. 

4 Cf. Lokaprakds'a (I, v. 66). 

5 This verse is as under: — 

wa W H U” 

qTjflr[%oi w II] 

The 187th gatha of Brhat-sangraha‘)}i containing 485 gathSs may be Seel 
in this connection. 

6 This page-number refers to ah edition published by S'rl Jaina dhahma 
prasaraka Sabha in Saihvat 1985^ This edition contains both the text and its 
Gujarati translation. 
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I hav^ up till now tried to point out some of the features 
of the Jaina Mathfuiatics as depicted mostly in the canonical 
li|erature,, Now I shall refer to stotra-sahitya or hymnological 
liteTatpre. I have come across three hymns which allude to 
magih squates. One of them directly indicates the numbers 
which mahe up magic squares. The remaining ones give 
vise to five magic sq^uares as suggested in its commentary. 
These magic squates are of diff’erent orders,: 3rd, 4th, 5th, 8th 
and gth* A detailed account of them is given by me in my 
“Note on hymns and magic squares” published in “The 

Indian Historical Quarterly” ( vol. X, No. I, pp. 148-153 ). 

Applied Mathematics 

I have collected materials throwing light on Applied Mathe- 
matics, too; but I reserve their treatment for future. Only a few 
particulars are being noted here. That light is matter is sug- 
gested in T attvarthadhigamasutra (V, 24). An idea akin to the 
first law of Newton, is also expressed in this work (X, 6). The 
/«««« notion about the principle of flotation can be inferred from 
KalyanMncLfidiyastotfa (v. 10). The theory of sound is discussed 
at great length in Vises' avadyakabMsya iv. 3 51-372 ).^ 

II] 

1 This is only what could be here noted from my paper “Some materials 
for the study of MathemS'tics in Jaina literature” accepted by and read at 
the Jubilee sessions of the Indian Mathematical Conference held in 1932. 
This paper was based upon the notes prepared by me when I submitted to the 
University of Bombay in 1924, the results pertaining to “Jaina Mathe- 
matics” in connection with which a grant was given to me by this University in 
1923, During years that have since elapsed, my friend Dr. B. Datta 
ha? contributed in this connection three important and interesting articles : two 
to the Bulletin of the Calcutta Mathematical Society in 1928-29' and 
one, to “Quellen und studien zur Geschicte der Mathematic”, a German journal 
in ' 1933 . Still much remains to be said regarding Jaina Mathematics 
not only by way of multiplying the instances in support of the facts mentioned 
here hut also by presenting together several Mathematical problems lying 
scattered in the various agamas and by bringing to light other Mathematical 
factors which may have escaped notice on account of the want of thorough 
investigation of the Jaina canonical works which is nut still carried out by me 
owing to the circumstances being not quite fayoiirabl® il!' 
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With these words about Jaina contributions in the Mathe- 
rnatical field, I shall now say a few words about Ganiidttlctkci, 

Outlines of Oanitatilaka 

is the name definitely mentioned for this work by 
its commentator Siiiihatilaka SQri; S'ripati, its author styles it as 
Patlganita ( Ganitasya paftm /. This work is entirely composed 
in Sanskrit in verses in various metres.® In the very first hemi- 
stich® of the first verse, the author offers his salutation to the 
nature of the soul, in a way which is practically acceptable to 
several Indian systems of philosophy. In the second hemistich, 
he indicates the subject and the purpose of composing the 
work. The very first topic which he then introduces deals 
with the following names^ of i8 notational places: — 

(i) Eka, (2) Damn, (3) S'ata, (4) Sahasra, { s ) Ayuta, (6) 
Laksa, (7) Prayuia,' {%) Koti, (9) Arbuda, (10) Padma, (li) 
Kharva, (12) Nikharva, {i'^) Malmsaroja, (14) S'anku, (15) Samu- 
dra, (16) Antya, (17) Madhya and (18) Parardha? 

1 See verse I. In the colophon ( p. 3 ), the name Gmitatilaka occurs. 

2 See my Sanskrit introduction. 

3 This is capable of many an interpretation. See p. 1. 

4 These very names except padma and mahdsaroja for which we have ahja 
and mahambuja, are found in Abhidhdnacintamavi ( III, v. 537-538 ). 

5 Of.— 

^ =5 ir^ JI# 

=^1^ ^ ^ t ami 

— (p. 118) 

^ ^ =5 51^5 

Tf# =5154^ 

— (p. 3032) 

“s^Tf WTSfsrk % 5 crk^f WTsIkig- 

^ ^ ^TfTss^ ^ ^TTftql wft” 

— l% 6 r?r?^rrT \s-^-Ro-i (p. 4445 ) 

( All of these have been noticed by Dr. B, Datta and Dr. A. N. Singh in 

work A'istoTy of* S^vida ]^ath€mat%c8y Pt. I, pp. 9"10 1* 
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Some of these decuple terms ^.re, of course, those which 
we find in Ganiiasarasangraha (pp. 7-8^), too. 

It may be mentioned en passant that Simhatilaka Suri, 
while explaining the i8 notational places furnishes us with 
synonyms for 12 of them as under: — 

(i) das'asahasra for ayuta, (2) das'alaksa for prayuta, 
(3) dadakoti for arbuda (4) kotis'aia for padma, (5) kotisahasra 
for kharva, (6) das' akotisahasra for nikkarva, (7) kotiiaksa for 
mahasaroja^ (8) dad akotilaksa iox dankii, (9) kotikoU for samudra, 
(10) das' akottkotl^ for antya, kotlkof^data for madhya and 
{12) kottkotisahasra iox parardha. 

A Buddhist work styled as Abhtdhanappadtpika ( I, pp. 
69—70 ) and published by Gujarat Puratattv^a Mandira in Samvat 
1980, furnishes us with some useful information in this con- 
nection. The pertinent verses are as under:— 

( tti: II 

mm, sif#, i 

sTi^, (5«rT) ^ ^ ) 11 ^^^ 

3Tfi, 3T5r4, ( %^-) 11 

( ^ ) ’Tiff, ( ftr =5r ) I 

JT?r^?TRT, - ’^cTrf^ H vs^ 

?t^fe^9TSST II 11” 

— ^F^sTTirciT W^-R (p. 395 ) 

1 Herein the terms sahasraka, das'asahasra, das'alahSoi das akoti, ariuda, 
nyarhuda, kharva, mahahharva, padma, mahapadma, ksoryi, mahaksov-i, s'ankha, 
mahas'ankha, kdti, mahaksiti, AmSM and w«/safeo6Aa are used to denote the 
4th, 5th, 7th and 9th to 24 th si 7 i,«was respectively. 

2 It seems that Simhatilaka uses both the -words and Aoti as well; or 
it may be that the scribe has not been qaite eonsistent in trajiscribing the Ms- 
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From Lalitmistara (p. 168, Rajendralal Mitra, Calcutta, 
1877 ) see that in olden days an attompt had heeu niado to 
record a set of numbers bassd on the centesimal scale as well. 

As the next topic, S'ripati introduces the terminology for 
various units® of measurement. The corresponding tables^ are 
given in the Appendix. Some of the verses ( e. g., verses 5 to 
8 ) given in this connection in Ganitattlukct occur with or 
without variants in S^rldharacarya’s GaniiasUyo, of which there 
is a MS.* (No. 4660, dated Samvat 1449 and containing this 
text and two anonymous commentaries, one in Sanskrit and 
one in Gujarati) at the Oriental Institute, Baroda. 

The 8 sorts of fundamental operations, viz. (i) sankalitd 
(addition), (2) vyutkalita (subtraction), (3) gunakara (multipli- 
cation), (4) bhagatara (division), (5) varga (squaring), (6) 
vargamTila (extraction of square-root), (7) ghana (cubing) and 
(8) ghanamula (extraction of cube-root), follow this terminology. 
In this connection it may be mentioned that 2 methods are 
pointed out for addition, i® for subtraction, 4^ for multiplication, 
one of which pertains to factors®, i for division, 3 for squaring, 
I for extracting square-root, 4 for cubing and i for extracting 
cube-root. 

In order that this remark may be properly grasped, I may 
treat this subject in extemo as under: — 

Krama and utkmma are the two methods indicated for 
addition. None of them is however explained by the author. 

1 Cf. Datta and Singh, L c., p. 10. 

2 Units of measurement pertaining to weight, length etc. hare baeiii 
divided into smaller units by all civilized nations* For, thereby they could 
easily avoid fractional quantities which were so to say a hindrance in rapidly- 
carrying on commercial activities. 

3 In L%lavat% the tables are followed by the topic pertaining to notational 
places ; thus the arrangment there is reverse of what it is here* 

4 On a cursory examination, it does not appear to be the same as Tris’atika 
of S'ridharacarya, an author of the same name. 

5 This should be distinguished from citi or sanhalita meaning a sum of 
a series according to Tris'atl (p. 2) and GaT^itas^msangfaha (p, 17). 

6-7 See p. li. 

8 This method was well-known in the days of Umasvati, See p. XXXVI 
of this introduction. 
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It is ratheir Simhatilaka who throws light on it ; but his ex- 
planation that means adding from top to bottom and 

uikfama viceversa, differs from that of Gangadhara recorded 
in Ms commentary on 

Simhatilaka mentions two methods for subtraction viz. of 
placing subtrahend below the minuhend and 'viceversa. 

are four methods. So 
So let us examine the pertinent verses (15 


As regards multiplication there 
says Simhatilaka, 
and iSi-) and their explanation given on p. 5. 

At first sight it appears that there are four methods viz, 
(i) kapa^Osandhi, (2) tatstha, (3) sthanavibhaga and rupavibkaga) 
the last two collectively known as khanda. Out of them the 
first has tWo varieties according as the_ multiplier is moved 
in the direct or the inverse order, while multiplying succe- 
ssively the figures of the multiplicand after having placed 
it below the multiplier as in the junction of two doors. 

The second {tatstha') method has no varieties. It differs 
from the kapa\asandhi method inasmuch as the multiplier is 
k'ept steady. This tatstha method which is said to be algebraic, 
can be compared with tiryaggwiiana or vajrabhyasa ( cross- 
multiplication). 

Sthanavibhaga and rupavtbhagai the 3rd and the 4th methods 
are each capable of being interpreted in two ways, and that 
is what Sirnhatilaka has done. Vibhaga means splitting, and 
sthana,va.\x\tipiiQX.^ Sthanavibhaga xhQxeioxQtae^Vi^’. (i) splitting 
up of the multiplier into factors and (ii) separation of the 
digits of the multiplier.® The first meaning holds good in the 
case of rupavibhaga, too, where rUpa signifies multiplicand. 

If rupavibhaga means that the multiplier is to be considered 
as the difference or sum of two numbers (this seems to be the 
meaning assigned to it on p. 5)1 we have two other methods for 
multiplication, each of which can be compared with tstagunana 
of Brahmagupta.* In that case it may be said that in all, we 
have, 8 methods for multiplication. 

Before proceeding further, it may be observed that S'ri- 
dhara has mentioned four methods of multiplicat ion: (i) kapaja- 

1 See my Sanskrit introduction cf. Datta and Singh, 1. 0 ,, p. 131, fn. 1. 

2 Simhatilaka’s interpretation of iihana as multiplier and rupa as multi- 
plicand (p. 5) seems to be rather peculiar. 

3 Of. p. 5, 11. 17-21 of the commentary. 

4 He was born in 598 A. D, 
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sandhi, {%) tatstha, (3) mpavibhaga and {^) stkanavibhaga. 
Mahavlracarya, too, has mentioned the same four. Aryabhata II 
records only the common method of kapatasandht. Bhaskara II 
has however noted five, four of which are the same as noted 
by S'ridhara, and the fifth is the one known as is^agunana. All 
these five methods given by Bhaskara II occur in S'rlpati’s 
Siddhantas' ekharap 

Now a word about the method of division. It was con- 
sidered by Indian mathematicians as too elementary to be 
described, whereas it was looked upon as a tedious and diflBcult 
operation by European scholars as late as the 1 6th century.® 
S'rlpati explains the method as follows: — 

Remove the common factors, if any, from (divisor) 
and bhajya (dividend) and then divide in the pratiloma 
( inverse ) order. 

Further details of this process such as dividing the digits 
of the dividend by the divisor are neither stated by him nor 
by Sirhhatilaka. 

As regards the three methods of squaring given by S'ripati, 
the first is as under:— 

After the last digit is squared, double this last digit should 
be multiplied by the rest of the digits respectively.® Then 
the remainder left by removing this last digit should be moved, 
and the procedure should be repeated.^ 


1 Of. Datta and Singh, Z. c , pp. 135-136. 

2 See Batta and Singh, Z. c., p, 150; and Smith, History, p. 132, 

3 This is same as multiplying the rest o£ the digits by twice the last« 

4 According to this rule, the following 11 steps are required to 
square 163: — 

(i) (ii) (iii) (iv) (v) (vi) (vii) 


(xi) 

12669 

136 


1 U 1 hi . 1 1 26569 I 

It appears that out of these 11 steps, the steps (vi) to (is) have been 
wrongly given in the original MS. by the scribe, and through oversight this 
mistake has not been corrected by me on p. 9, and that the steps (v), (vi) 
and (xi) have been omitted in the original MS, by the scribe. 

For the explanation of the method in English see Datia and Singh. 
h c., pp. 15M60. 
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As regards this ist method for squaring given by S^iipati, 

Simhatilaka observes on pp. 8-9 that S'ripati has adopted a 
wrong procedure in having used the phrase on p. 7 with- 

out explaining the term varga, while Bhaskaracarya, the author 
of Ltlavaft has followed the right procedure, for, he has first 
explained the term varga and then explained the method for it. 

The second method is stated by S'ripati as under:- — 

The product of the difference and the sum of the number 
to be squared and the assumed number, when combined with 
the square of the assumed, gives the square. 

This may be expressed algebraically as under:— 
x^ — {x-~a){x+a)-¥a^- 

Here x is the given number and a the assumed one. 

The third method is to multiply the number by itself. 

While explaining this method, Simhatilaka has referred to 
a well-known method given in TvidaU. 

The method for extracting square-root^ given in Ganitd- 
tilaka is the same as given by S'ridhara, Mahavlracarya and 
Aryabhata II, but it slightly differs from one given by 
Bhaskara II. 

For cubing, four methods are given. Out of them, the 
first is as under:— 

The cube of the last (digit ), the square of this last (digit) 
multiplied by three and the succeeding (digit), the square of 
this succeeding (digit) multiplied by the last and three, and 
the cube of the succeeding (digit), when added, after each is 
placed one place before the other give us the cube (required)®. 


1 Siddhasena Gani’s comnientary (p. 258) on Tattv&rihadhigwmaaMra 
(III, 11) may bo consulted. See Datta and Singh, c., pp. 171— 172. 

2 In accordance with this rule, the following 8 steps are necessary before 

we can get the cube of 317:— . 

(i) . (ii) (iii) (w) (V) 

! 317 1 1 317 I 317 [ I 317 317 

27 277 2779 27791 27791 


20181 



In this case, the steps (i) and (v) have been misprinted on pp. 11 and 12, 
and the 8th (last) has been omitted in the original MS. by the scribe. 

For the cube of 1234 see Datta and Singh, 1. c., pp. 165-166. , 

1 See &m^iasdra3angr aha ( v. 4:7, p. 15) 

2 Cf . Datta and Singh, 1. a., pp. 167^169. 

3 This operation is described in the Aryahhafiya, Up till now, no earlie? 
description than this is found. Cf. Datta and Singh, 1. c,, p. 175. 
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f From this it will he seen that this is practically the same 

y method as given by S'ridhara and Mahaviracarya . 

" The second method is so to say as under:— 

Suppose we have an A.P. of which the first term is one, 
the common difference is also one, and the last term, the 
number of which the cube is required. This cube is obtained 
by adding together (i) the last term multiplied by 3 
as by the preceding one {mukha\ and (ii) the cube of this 
mukha, with one added to it. Roughly speaking, this means 
that iir is the number of which the cube is required, then it 
isequalto3(y-iV + (^-i)®+i*' . 

The third method is nothing else but multiplying the 
given number by itself and then the result by ^ the given 
number. That is to say ii a is the given number, the required 

cube is 

The fourth method can be stated as under 

Thrice the (given number) multiplied by its two 

parts, when united with the cubes of each of these parts gives 
the required cube. 

This may be represented as below:— 

^®=yfl5jc+a®+3®where a and 5 are the two parts of the 
given number x. 

As regards extracting cube-root,® S'ripati has given only 


• 317 ■ 1 


317 


127791 

27791 


27791 


2 

2 

20181 


2 

20181 

and 

20181 

4557 

4557 


4557 


343 


3 

343 


31855013 
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one method,^ and tfeat is practically the same as given by 
Aryabhata II who has followed S'ridhara*. 

This finishes a rough survey of the methods used for the 
8 fundamental operations. So I shall now take a note of the 
various terms® used in connection with each of these operations 
in different works on Mathematics in Sanskrit: — 

(I) AbkySsa^, ekikarana, mis'rana, milana (p. 3), prahepana, 

sammelana, sammilana (p. 3), samyojana (p. 15), sankahna^^ 
scmMUa yoga (p. 3), yojana (p. 15), yojana (p. 8), yuUi 

and (p. 3) stand for ‘addition’. 

I have not come across any special term used in Sanskrit, 
for ‘addend’ ( ‘summand’ ), though it can be coined. 

(II) Patam (p. 4), ^odhana, vidodhana (p. 4), viyoga 
viyojma (p. 4), vyavakalita (p. 4), vyutkalana and vyuthalita stand 
for ‘subtraction’. 

Patya (p. 4), sarvadJiana and viyojya have been used for 
‘minuend’, viyojaka for ‘subtrahend’, and antara, avas'e^ i'^- 4)1 
avademkci (p. 4) and s’esa (p. 4) for ‘residue’ or ‘remainder’. 

(III) Abhihati abkyasa, ahati (p. 8), (p- 9 )» 

gunakam gunana iyg. 5), hanana^ ksaya, parasparakrta^ 

prahati i^. ii), samihati (p. 8 ), santsdana (p. 5 ) and stand 

for ‘multiplication’. 

Gunaniya S)) gunya (p. 4) and (p- 5 ) have been 
used for ‘multiplicand’ ( ‘multiplicator’ ), gtmaka (p. 4), gma- 
kara and sthana (p. s) for ‘multiplier’, and gunanaphala and 

praiyutpanna iov ^^xodxxct’ . 

(IV) Blmgahara (p. 6), bhajana, chedana and harana stand 
for • division’. 

Bhajya{^. 6) and have been used for ‘dividend’, 

bhagagThahla (p. 6), bhag ahara, bhajaka, hma (p. 6) and 

1 The first stop is to mark the places as yAaiia and ftg'Aawa, e. g. the tinits 

place as pAffltta, the tens place as first aghana, the hundreds place as second 
aghana, the thousands place as ghana, the ten thousands place as first aghma, 

, ; an'd'sb 'on, , ' " ’ ' , . ^ 

2 S'ridhara has given more details than Brahmagupta. Cf. Datta and 

Singh, c,, p. 177. 

3 Most of these have been noted by Datta and Singh, 1. e. ^ ^ ^ _ 

4 This is used both for addition and multiplication in the S i’ 

works (800 B.C.). ' ■ 
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mra (p. 7) for ‘divisor’, Idbdha and laMU for ‘quotient’, and 

desa, for ‘remainder’. ^ 

(V) Kfti (p- 9) and mrga (p. S) stand for ‘square . ^ 

(VI) kfii-pada^ (p. krU-mula (p. 23), varga-mula (p. 9) 
and the like stand for ‘square-root’. 

(VII) (p. 1 1) stands for ‘cube’. 

(VIII) Ghana-pada (p. 26) and ghana-mula (p. 13) stand 

for ‘cube-root’. . t, * • 

I shall now say a few words about fractions, the topic 

which is dealt with by S'ripati, after he has explained the 

8 operations. . 

We can trace the knowledge of fractions as far back as 
the Vama ^Qx\o&. For, in the Rg-Veda (X. 90^ 4) we have 
the term tri-pada^, and in the Maitrayani Samhita (III. 7 * 7 h 
the terms kala\ kmha\ padcd and s'apha} Furthermore, in 
the S'ulha suiras, fractions have not only been noted but they 
have been utilized in solving problems.® 

S'rlpati has used the words as well as vibhnna^^ 

for ‘fraction’ Simhatilaka has rightly looked upon them 
as equivalents. 

For numerator, S'rlpati uses the words am/a (p.iS), aih/aha 
(p. 34) and lava (p. 15), whereas for denominator, he uses the 
words cheda (p. 18), chedaha (p. 15), chidiyp. 23) Jiara (p. iS) 
and hara (p. 21). 

Furthermore, as in S'ulha su tra/^, he has used the words 

___ signifying ‘root’, the latter seems to be older. 

It occurs in Anwyogadvarasutra. 

3 This seems to be the oldest record of a composite fraction. 

4-7 These respectively stand for ^ and -1. As regards hala, it 

maybe noted that later on, it has been used to denote ‘fraction’, the earliest 
example for -wbioh is furnished by the S'ulha works. See Datta and Singh, I, c., 
p. 18S. 

8 See Dr. Datta’s The seimce of the S'ldha, pp. 212 fE, 

9 See p. 24. 

10 See p. 22. 

11 This as well as other European terms such as fraotio, rocto, roltOf Toupt 
etc, which are derived from the Latin fraotus (frmgere) or ruptm meaning 
‘broken’ correspond to bhinna or mhhinna. See Datta and Singh, 1. c,, p. 188. 

12 In the Apastamla S'ulha (x) we have pancadas'ahhdga (lit. 15 parts) 
for ^ and in the Katydyana S'ulha (v. 8) the same. Moreover, in the 

latter work (vi. 4), we have saptahhdga for 
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mWa, aifis^aM, bhSg^ zsLi lam along with the cardinal number, 
to denote unit fractions® For instance, for i and^- he has 
used the words sadam^aka, sadbhaga and tnlava 

respectively.® He has also used an ordinal number^ instead 
of the cardinal one, e. g. saptatnahhaga for r* 

Rules for all the 8 operations formerly noted in the case 
of purnankas {purnanipas) or whole numbers are stated by 
S'ripati in the case of bhinna-rupas {apurnahkas) or fractions. 
So far as addition and subtraction are concerned, the reduction 
to a common denominator is the first step to be attended to. 
As regards d.Widon\ hulis'apamrtand is to be undergone. 
This is what S'ripati says. 

Instead of taking up as the next topic, the treatment of 
kaUsavarnc^ or reduction to a simple fraction, S'ripati deals with 
the operations of zero.® They may be represented as under:— 
(I) « + o-a; (II) a-o = a; (III) «xo = o; (IV)fl:^o = o; 
(V) o-fo = o; (VI) (o)® = o; and (VII) (o)® = o. 

Simhatilaka interprets occurring in v. 45 in this 



VAttimes, this is dropped probably for the sake of metrical convenienee. 
In the case of fractions having one as a numerator, only the denominators 
are given. immU (p. 7 ) furnishes us with such an example (?«#« for 

3 Fractions having one (unit) as the numerator are here denoted as 
.unit fractions’, and thus they are distinguished from composite fractions which 
have any other number than one as the numerator. 

3 See pp. 16, 25, 18 and 20 respectively. _ , . 

4 Panoamamga (lit. fifth part) has been used as an eguivalent of ^ m 
the I.:paBmmU S’ulba ( ix, 7 and x, 2 ) and in the EStya^ana S ulha ( v. 6 ). 

I Ihe operation of division of fractions is spoken . of as Aura by S'ripati 

on p. 21, and it is explained m hhm^aravidM^ on tfee 

same^page.^ as mjrSpavartma (cross-wise cancellation) is recom- 

mended by Mahaviraoarya for multiplication. ^ ^ 

8 Th^ literally means “making the fractions of the same class (wf a) 
i e “reduction to a common denominator”. Later on, it came to imply 
“reduction to a simple fraction”. Of. the English translation (p. 38. fn.) of 

operations of zero viz. addition and suhtraotion are found in 

Pancosiddharam, and several others, in Brahmasphut^mhanta. 

S'rldhara in his (p. 4), Aryabhata II in his MaWdAania (in th^^ 

chapter on Pmmitc^> V- Narayana in his Gam^^umudt {1. 30), 

MaLviraoarya in his Oai}.itasaraaangraha (p. 6) and Bhaskara II m hi» 
8) and in his Bljagav,Ua have dealt with the operations of z«fc 
For further details see Datta and Singh, L c., p. 238f£. 


/ 
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connection, as implying two operations viz. the square-root 
of zero and the cube-root of zero. He states that the result 
is zero in each case. 

KalaSavarna 

It seems that owing to the lack of proper symbols required 

for indicating mathematical operations, the Indian Mathema- 
ticians have divided kcdUso/odf'fxa into various classes known as 
jdtis. For instance, Skandasena, S'ripati and Bhaskara II have 
given four jatis^ whereas Brahmagupta has given five, and 
S^ridhara and MahavIracSrya each, six. 

The four jMis above referred to are:— 

2 

(1) Bhagc^ i. e. the form 

(2) Prabhaga i. e. the form (| of | of j. of ...) 

(3) Bhagambandha or a±s'ambandha^. This is of two 


types ; 


(i) the form 

and (ii) the form 1+4 of of (|+3+|)®. 

(4) Blidgapavahi or bhagapmahana. This is also of 


two types 


(i) the form (a--) ; 
and (11) of of g of j). 


1 This is translated as a ‘simple fraction* hy M. Rahgacarya on p, 297 

On this page hjid, hhagahhaga, 

and " hhagupavaha translated as ‘a complex fraction*, ‘fractions in association* 
and ‘dissociated fractions’ respectively. 

2 Jor a negative sign, a dot is usually placed to the right of the number 

and slightly over it. Of. (P* of 

Bhaskara II, In a Bakhshala Ms, recently acquired by Dr. Datta, the simple 
cross ( + ) i^ used for the same purpose. This is what he writes to me, 

3 This is the term used by S'ripati, See p. 34. 

4 This form represents an association {anulandha) of an integer {'Ji^upa) 
and a part i. e, to say a fraction (hhaga). So it is styled as mpa-hhaganubandha 
or hhdgdnuhmdhasahiimka* See p. 35, 

5 This form represents an association of hMga of hhdga. So it goes by 
the name of hhdga-hhdgamiimdha or hhdgdnuhandhahhdga. See p. 35, 

• " 3 Practically there is no difference between this and hhdgdnuhandha 
except that herein there is subtraction or decrease, instead of addition or 
increase as is the case with ' 
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: Over and above these four some enumerate two 

more. They are: — 

(1) Bhaga-bhaga i. e. the form or ( 1 ^-^). 

(2) Bhaga-mair i. e. combinations of two or moi c of the 
five/^^fs mentioned above.® 

VallIsavarnana 

As the next topic S'rlpati introduces on p. 39, 

and on the same page gives us a rule whereby we 
can reduce a chain of measures into a proper fraction. 
MiscellAheous problems involving the use of fractions 
Just as Mahaviracarya has given ten varieties® of the mis- 
cellaneous problems involving fractions viz., (i) bhaga, (2) s'esa^ 
(3) mula, (4) s'emmula^ (5) dviragras' esamrda, (6) ams’amula, 
(7) bhagabhyasa^ (8) arhs'avarga,(g) mulands'ra and (10) bhnna- 
so has S'ripati given 9 varieties as under:— • 

(i) Brs'ya, (2) s'esa, (3) W/esa, {4) s'esamfda, mfdd- 
grabkaga, (6) ubhayagradrs^ya, (7) bhinnabhdgadrs'ya, X^) bhaga- 
miila and (9) hlnavarga. 

At a cursory glance one can see that the 2nd and the 
4th varieties are completely identical. Furthermore, on com- 
parison, it will be found that (i) the first variety in each case 
is the same, though differentl y styled®, (ii) same is the case w ith 

1 CL Datta aEd Singh, <7.j p. 1901. 

2 Sine© there seems to be no special symbol to indicate division^ this is 

Witten as h , and it is hence likely that this may be oonfounded with « + ^ 

. ■ c ^ ^ 

also ■ written in,: the- samo way^ 

3 MahaTiracarya has noted that there can be 26 {«SC 2 + 503+^04 + ^05) 

combinations, " " ' ■ ■ 

4 All these ten varieties are explained by M, Rangacarya in- his translation 

(PP* 70-71 ) .of .. , . .. , * . ■ '• 

5 In order that this remark may be realized, I may the 

pertinent portion from the English translation (p. 70) 4 

, it rnns. as nnder ^ 
“The Bhaga variety consists of problems wherein is given the- .iinmerical 
value of the portion remaining after removing certain specified fractional 
parts of the total quantity to be found out. The fractional parts removed 
are each of them called a hhaga, and the numerical value of the known 

remainder is termed . 

- From- this it follows that Mah&Viracarya while naming the first 
considers hhaga as an important factor, whereas S^rlpatij - 
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hhagamula md amdamulaj and that (3) mulagfahhaga seems to 
be included in mula} As this comparison can be easily carried 
oUj I need not dilate upon this topic. I shall . therefore say a 
few words about the next topic vtz> vipantoddes aka> Herein we 
~fifi^’TlTatr'iewcry-^^-..,operati^^ inverted that is to saywe have to 
begin from the end and inSce addition subtraction^ subtraction 
addition and so on. For this reason, this method of inversion , 
is called vilomagati^* It has been noted by Aryabhata I in 
his AryabhaHya { Ganiiupada^ 28), by Brahmagupta in his 
Brahmasphuta^iddhanta ( p. 301 ), by MahavIracSrya in his Gcmu .. 
tasarasangraka (v. 286, p. 102) and Aryabhata 11 in his MahU^ 
siddhanta (p, 149). 

Proportion^ 

Under proportion we find that S'ripati has dealt with (i) 
trairad ikct or ^rule of three^ and (2) paucaradika or ^rule of five 
(pp. 75 and 80). He has noted two varieties of trairadikay 
(i) sama and (ii) vyasid, and he has furnished us with examples 
pertaining to saptavadikd ^ navaradtka^ and ekadadaradtka^. 
Furthermore, he has treated problems on bhaudapratzbhauda 
(commodity for commodity) known as ‘barter’ and those on 
jtvavzkraya undoTpaficaradikaj since these problems are associated 
with compound proportion. Thereafter he has taken up the 

1 Cf, the following passage occurring on p. 70 of the English translation 
of Ga'r^Uasafasangraha : — 

‘‘The variety consists of problems wherein the numerical value is 

given of the portion remaining after subtracting from the total quantity certain 
fractional parts thereof as also a multiple of the square-root of that total 
quantity” 

2 Cf. the word occurring on p, 67. 

3 Aryabhata I styles it as 

4 This literally means three ( terms). The Prakrit word rasl 

oecuring in the 747th sutra of Mdna quoted on p.XI, may mean rules of 
three, five, seven, nine, etc. The word mentioned by B'ripation 

p. 69 occurs in the Bakhfali Ms., in the Aryahhafiya and in several other works 
on Patiganita. See Batta and Singh, c., p. 204. 

6 This may be translated as compound proportion. 

6 This is known as the ‘Inverse rule of three”; for, herein j the proportion 
is inverse. 

All these three varieties may be styled as hahurmikai the word, used 
by Simhatilaka onf#. 70 . 
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topic known nti^ravyavahara, and has dealt with various 
problems on interest. Before we refer to some features about 
this topic, we may note that S'rlpati has used three terms, viz., 
pramana (argument), abhtpsa^ (requisition) and plmla (fruit). 
Usually we find the word icdia used for ahhtpsa? Even Arya- 
bhata 11 who has used® manazxi^ vinimaya iox pramana {th.Q 
first term) and (the second or middle term), has used 
the word (the 3rd or the last term). 

While dealing with the topic pertaining to interest S'rlpati 
has used the terms mS/iz (p. 83) and muladhana (p. 75) for 
‘principal’ and kalantara (p. 75) for ‘interest’. 

As regards problems on interest, it may be mentioned 
that even in the time of Papini^, interest seems to have been 
charged on the money lent, and that different rates prevailed 
amongst different classes of people is borne out by Kautilya’s 
Arihas'astra (R. Shamsastri’s edn. Ill, ii, p. 214)*. 

It will be interesting to trace the origin of different prob- 
lems® given by S'ripati, but I have to reserve that subject for 
future. I may however note that the problem given on p. 41 
tallies with ex. 25 of Tris'atl of which the origin may be 
traced as far back as the Arthaiastra. Furthermore, the 
problem given On p. 70 (v. 89) is same as that given in Tridat% 
except that there is a variant iox dhanam, and that the 
first problem given on p. 74 seems to have been adopted from 
7rA'a2;2;(ex. 38^ p. 17)®. 

1 TMs word occurs on p. 68 in v, 86. Herein we also find its equi- 
valent 

2 Bee Af^ohhat^a^ JBrahmasphutasiddhdnta (p. 178), TWs'aiJi (p. 15 ) and 
Gop^itasdrasangraha ( p, 58 ). CL Datta and Singh, h c., p* 204. 

3 Bee Malimiddhanta (p. 149). 

4 See Aatadhydyl (Y. I. 22, 47 and 49). 

5 Of. Batta and Singh, L c., p. 218. . - 

6 I have come across two articles in this connection:— 

(i) ‘‘On the origin of. certain typical problems’’ by Smith, published in 
‘'American Math. Monthly” voL XXIY, Xo, 2, February 1917, p. 65. 

(ii) “Typical problems of Hindu Mathematics” by Gurugovinda Chakra- 
barti M. A., B. Sc. published in “The Annals of the Bhiandarkar Oriental 
Research Institute” vol. XIY, pts. 1-2 (Oct.-Jan., 1931-33,) pp. 87-102, 

7 For its translation into English see Batta and Singh, Z. <?*, p. 207 • 

8 For other details see pertinent foot-notes of Appendix L 

9 ■ ' 
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I need not dilate upon the outlines of Ganiiattlaka any- 
more, since these will serve the required purpose. So I shall 
now say a few words about the author and his other wor s. 

S'rIPATI’s LIFE AND WORKS 

Very little information about the life of S'ripati can be 
had from Ganitatilaka. From its verse given on p. 6, it may 
be inferred that he is Mahes'vara or S'aim^ by religion ; for, 
herein he has referred to Mahes'vara. This inference y corro^- 
borated by the fact that in the 2nd verse of Siddhantasekhara , 
he calls himself “the best of the Dvijas {Brahmanasy\ in case it 
can be safely assumed that it is the work of Ganitatilakakara. 

Ganitatilaka is silent about his parentage and birth-place. 
At least some information about his parentage can be, Jiow- 
ever, gathered from a verse occurring in Dhfuvamdnasa 
composed in S'aka 978. There it is stated that he is son of 
Nagadeva, son of Bhatta Kes'ava, and that he composed this 
jyotihdastra in Rohimkhaada, perhaps his native-place^ 
beginning of Jyautisaratnamal^ alias SWipaiifatnamala^ Sripati 
has mentioned the names of Garga, Varaha and Lalla. From 
the introductory verse of Jatakapaddhati, we ^ learn ^ that 
S'ripati composed this work at the request of his pupil or 
pupils. This leads us to infer that he had at least one pupil, 
if not more. 

This S'ripati is an author of astronomical works such as 
DMko^, a karana-grantha, and Siddhantas' ekhara. He is not only 
a celebrated astronomer but also a famous astrologer as can 
be seen from his astrological works Jyautisaratnamala and 
Dcdvajnavallabha. He seems to have flour ished not earlier 

1 This seems to Ibe based upon Tarahamihira’s Pancasiddhantika and 
BrhatsamhUd, Brahmagupta’s Brdhmasphutasiddhdnta and Lalla s S isyadh^ 
>t)Tddhida, 

2 This •work has been published in A» D* 1934 with English translation 

and short notes by Mr, Narendra Kumar Mazumdar in the ‘‘Calcutta 

Oriental Journar voL I, pp. 286-299. Several verses of this work occur in. 
Siddhanlm^ ekhara* 

3 It deals with solar and lunar eclipses and is elucidated in the com- 
mentary styled as Edaharana. See “Descriptive Catalogue of Samskrta and 
Prakrta Mss. (B. B. B. A. S.f vol I, p. 81. 
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than Mafijula*, the author of Laghumdnasc?, a karajja-grantha 
( 932 A. D.) The exact date of S'ripati is not yet known ; 
hut it is certain that he is in no way posterior to BhaskarS- 
cirya® and that he wrote his Siddhantad ekhara in about 
1040 A. D. Herein he has criticized the unique doctrines 
of the Jainas regarding their conception about two suns, 
two moons, a double set of stars and planets and the pyramidal 
shape of Meru.^ 

Works— 

(1) DMkotida-karana 

(2) Jyautisaratnamdld alias S'vlpatiratnamdlad. 

(3) Siddhantad ekhara, 

(4) Daivajnavalldbha. 

( 5 ) ^JS'takapaddhati} 


1 He has been referred to and even followed especially in his method 
of finding the processional rate, by the great astronomer and mathematician 
Bhaskara. 

2 Thibaut observes in his introduction (p. VIII) to PaftcaaiddhantiM 
that this is a compendious astronomical treatise which does not set forth the 
theory of the subject at a comparative length as the siddhdntas do, but only 
supplies a set of concise and often only approximately correct rules which 
suffice for the speedy performance of all the more important astronomical 

calculations, 

3 About him Spottiswoode has observed that ha is the most celebrated 
Indian astronomer. His birth-date is 1114 A. D. At the age of 36, he 
composed Siddhantas'iromaV'i divided into two parts viz. Goladhyaya and 
Orahaganitadhyaya and having PStiganipa and Byagav,iia as its appendices. 
He composed at the age of 69, Karav^hutuhala, a fcarana-grantha. Bijo- 
panaya which is a short treatise on the corrections of the moon’s place and 
which is quoted in VasandhhSsya, is also attributed to him by some but this 
is doubted by Mr. Sukumara Eanjan Das, who is at best prepared to consider 
it as an appendix to 

4 See Maxmiiller’s “History of Ancient Sanskrit Literature” and “Indian 

Historical Quarterly” vol. VII, p. 140. 

5 Madhava (S'aka 1185) has mentioned S'ridhara in his commentary on 

S'ripati’s Batnomdld. . c . .. 

6 JataJcaharmapaddhati of S’ripati has been commented upon m Samvat 
1673 by Sumatiharsa Gani, pupil of Har?aratna, pupil of Hdayaraja Gani. 

7 S'rlpati is quoted by Kama ( 17th century ) in his Kautukaomiammi. 

See “Descriptive Catalogue of Samskrta and Prakrta MSS”. ( ^ S.) 

Tol. I. He is also quoted by Kes'ava in his MakapaddhaH. Ibid., p. 117. 
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(6) Gtmitatilakc^. 

(7) Bijagmiia. 

(8) Dhruvamanasd (composed in S'aka 978)®. 

SiMHATILAKA SuRI 

Siriihatilaka SCiri, the commentator of S'rlpati’s Gantiaiilaka 
has mentioned in the introductory stanza of his commentary 
that he is a pupil of Vibudhacandra Ga^abhrt. In this work of 
his, he has given no other hint about his spiritual descent. All 
the same, from the colophon of McmivaYahasya which seems to 
be composed by him we learn that his guru Vibudhacandra 
Sflri is a pupil of Yas'odeva Suri. 

At the outset of his commentary on Ganitatilaka, he 
has mentioned Kundalin! Devi and another DevaiU probably 
named as Sahlada. 

There is a work styled as Vardhamanakalpa whose author 
is named as Simhatilaka Suri. There is another work viz. 
Bhuvanadlpikavrtti of which the author bears the same name. 
But it remains to be ascertained whether these Suris are 
identical with Ganitatilakavrttikara, 

Works etc. referred to in QanitatiMavrtti 

IMavail — 

Simhatilaka Sflri has referred to Lllavatl on pp. 9, 42 and 92. 
From this it is quite clear that he neither alludes to a work of 
the same name composed by Nemicandra* (990 A. D.) nor to 
a work viz. STldharScarya's commentary on Nyayakandah^ but 
that he definitely refers to the PMganita, a part of Sidhhanta- 

1 The existence of this work is now no more a matter of mere inference 
to be drawn from its being quoted by Munis'Yara alias Yis'varupa in his work 
styled as Llldmtlm'ortL The reverse seems to be, however, the case with 
Bljaga^ita referred to in LlldDatwivTtu For, the source of its Ms* if any, 
remains unknown. See Dixit, p. 315^ 

2 Manjula’s Laghummiasa ov JSrhanmmasa seems to have been utilhsed 
in composing this work. 

3 There are two other works viz. S^rlpaUnibmdha and S'rlpatismmuec&^a » 
but, whether their author can be identified with our S'ripati or not remains 
to be ascertained. 

4 See Guerinot’a de BWiogaphie Jaina (p. 403). 
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dirdtmni^ of BhSskar 5 c 5 rya who completed this work at the 
age of 36® ( i. e. in A. D. 1150 ). This Bhaskaracarya has com- 
posed also a commentary called FflMwaMasya on Grahagamtd,. 
dhyaya and Goladhyaya, the two sections of Sidd^ntadiromam. 
Besides these, he is an author of Karanakuhihalc?. 

That many mathematicians have exerted themselves in 
commenting upon Lilavatt will be clear from the following list 

of commentaries mentioned by Dixit on p. 352:- — 

{i') Gafiitamrtasagafa by Gahgadhara composed in 
about 1420 A. D. 

(2) Vriti by Mosadeva composed not later than 
1473 A. D/ 

(3) Udaharanc^ by ViresVara. 

(4) by Suryabhatta composed in 1541 A.D. 

(5) Lilavatihhusana by Dhanes'vara.'* 

(6) Ganitamrtalahari by Ramakr§pa composed in 
1688 A. b. 

(7) by Muni^vara alias Vi§varupa, 
and its author S'rIdhara 

; This work well-known as Tns’atika and referred to by 
Siihhatilaka Suri as TndaCt in his commentary ( pp. 4,9 and 39 ) 
on Ganitatilaha^ is a Patiganita composed by S'rIdhara in 

1 This is published by M. Jha in Pandit, new series, vols. 30-33. For the 
study of this ■work, Cangadeva, a desoendent of BbSskaracarya, founded a school 

in A» D. 1206. Of. MpigmpMaa Indim voL I, p. 338 S. 

2 Compare wbat iie has said in 

II ’-1^ II” 

'3 This 'Work also kno’wn as Orah&gamahutuhala and Brahmatidyd is an 
astronomical treatise in ten chapters. It ■was composed in A. D. 1183. Cf. Bufi’s 
{7Arono?oy2/ (p. 139 ), IMbant's Astronomeie, Astrologie und Mathematilfy. QO, 
Dixit pp. M6-25i, Winternitz, Gesohichte III, p. 564,-Bhandarkar Eeport for 
1882-83, pp. 26-27, I. 0. No. 2925, Bodlin Gatalogue No. 1530 etc. 

4 This was translated into Persian in A. D. 1587 as ordered by the Mogal 

Emperor Akbar. ^ . . . 

5 There is a Ms. at B. B. E. A. S. dated 1473. See its “Descriptive 

Catalogue of Samskrta and Prakrta MSS.” voL I, p. 91. 

6 Herein are quoted Gav^italiaumudl (1357 A. D.) and Laksmidasor 
mis'ra (1501 A. D.). 

7 He has quoted (^Ga^itdniTtaRupihd}* , « ^ • 
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Sansl^it * According to Dvivedi®, it contains 300 verses in 
the Arya metre and hence it has this significant title. 
This Tridafi deals with ankaganita and ksetraganita as well. 
Herein we come across several terms such as stambhoddes'a, 
pratyuipannc^ etc. not to be found in LilavaU. The hemistich 
beginning with ^ of S'rldhara* which is quoted 

in Ganitasarasangraha ( i, 52, p. 6 ) cannot and does not form 
a part of Tns'aii as can be easily seen from the difference in 
metre. So it may be that this hemistich belongs to some other 
bigger work of which Trldatl is an epitome. Or it may be that 
this belongs to the Bijaganita of S'ridhara who is referred to 
by BhaskarScarya as hijaganitakara. There is a work named 
Jatahapaddhati^ ^ the author of which is also named as S'rldhara 
and which is commented upon by Kes'ava in S'aka 1418, 
Nyayakandali composed in S'aka 913 is a work of some S'ridhara 
born of Abboka, wife of Baladeva. Sudhakara Dvivedi opines 
that he is the same as the author of Trls'atika. Competent 
scholars may ascertain if these S'ridharas can be identified as 
Tridatikara. 

Our author S'ripati seems to have closely followed Trtdafi, 
and it appears that he has borrowed many things from it, 
Three examples® of S'rldhara have been expressed by S'ripati in 
different words, and in some cases details have been somewhat 
modified.’' 

1 This "work has been edited by Sudhakara Dvivedi in A, D. 1899, Benares, 
and has been printed at the Nirnaya Sagar Press, Bombay. Its rules have 
been translated into English by N. Ramanujachariar with historical notes in 
Bihlioiheca MafJiematica voL 13, No. 3, p. 203 S., (1912-13). See Dutta and 
Singh, I, c., p. 250. 

3 He makes up 300 by counting the solutions as 120 verses* Otherwise his 
edition contains 180 verses, 

3 We come across this term in works of Brahmagupta and in 
sarmangmha. For the Prakrit equivalent see p, XXIV, foot-notes 5, 7 and 8. 

4 See “Descriptive Catalogue of Samskrta and Prakrta MSS,” ( B. B. R, A. 

S.) voL I, p, 78 and Colebrook’s mimllmmm (voL II. pp, 422, 469 

and 500). ^ rr * 

5 Of, p. X, foot-note 1, 

6 See p. LXL 

7 I am told that there is a MS, of belonging to Sheth Kasturbhai 

Lalbhai wherein are noted letter-numerals up to 10,000. Even if this is true, 

I cannot say definitely whether this is the same work as the one described , 
unless I get a chance of handling the MS. 
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Simhaklaka has refered to some work on p. 85 1 . 6, but I 
am not at present in a position to ascertain it. 

Now I shall say a few words about the critical apparatus 
used in the preparation of this edition of Ganitaiilaka along 
with the commentary. It is based upon a single palmyra Ms.* 
written in bold and legible Jaina Devanagarl characters with 
prsthamatras. It consists of 172+^1-2^-171 leaves. Of course 
the last two leaves which are blank* are not counted here ; 
otherwise the total number of leaves comes to 173. The size 
of these leaves varies from 13" by 1.4" to 14.9" by 1.5". 

Every leaf is numbered twice, once in the margin to the 
right, in ordinary figures \ etc., except that 9 is in the Jaina 
style tw and once in the margin to the left, in letter-numerals' 
such as m m i, t, A C, t for 2,3 etc. 

3) y 

Excepting the leaves 1“ and 172" which are blank, the 
rest are written in black ink on both sides with 4 lines, each 
containing 52 to 57 letters. Leaves 60 and 61“ are practically 
illegible, owing to their being smutty. 

This Ms. presents an appearance of the work having 
been divided in two columns but it is not so 5 for, a line of the 
1st column extends to the second. Each of these columns is 
bounded by three lines in black ink. A string runs through 
the space between the two columns. 

This Ms. is placed between two wooden boards sufiiciently 
strong, durable and I5‘4" size. 

1 I am led to believe that there is no other Ms. of this work available else- 
where, for, I have received up till now no reply in connection with inquiry 
made by mo in my article “A note on S'ripati and his Ganitatilaka published 
in “The Indian Historical Quarterly” (Vol. VIII, No. 2, p. 351). 

2 The leaf 103rd appears to bo repeated, but really speaking the 104th leaf 
is wrongly numbered as 103rd, the following hence numbered as 104, 105 etc. 

3 Loaves 37th and 64th are lacking. 

4 In spite of this I think, the present work is incomplete. 

5 for full details of the method of expressing numbers by letters, the 
reader is referred to Hr. I*. Kielhorn^s Heport on Sanskrit Mss. published at 
Bombay in A. D. 1881 and also to Pandit Bhagvanlal Indraji’s article published 
in Tnfi^*n.Ti Antiquary vol VI, p. 42. He may also refer to my Appendices 
TTT -TV published in the Descriptive Catalogue of Jaina Manuscripts ( Govt, 
collections vol. XVII, pt. II), 
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Leaving aside the fact that for saptavim^ati we have thro- 
ughout saptavimdat^ and some slight mistakes here and there, 
this Ms. is fairly correct. At times we come across a few cor- 
rections made by a scribe; so, on the whole this Ms. is reliable 
and that is why with the help of this single Ms., I undertook to 
edit this work. This Ms. contains both the text and the com- 
mentaty, the former written in verses® and the latter in prose, 
both of which are in Sanskrit. This Ms. begins with Jj; ^ swi' 
and ends with tl s II 'vS, and tliat the nydsas are given 
at times in vertical lines and at times in horizontal ones. It is 
in a good state of preservation, though a portion of the first and 
the last leaves are in a fragmentary condition. 

' The age of the Ms. is not mentioned, but looking to the 
fact that palm-leaf Mss. were not mostly in vogue after the 
15 th century and that the commentator belongs to the 14th 
century, the age of this Ms. may be looked upon as the 15th 
century as the earliest limit and the 1 6th century as the latest. 

Plan — 

As the entire work is not divided in the Ms. into chapters 
or any other sections which could have facilitated the reader 
in comprehending its contents, I have given a table of contents 
in Sanskrit. Whatever appeared to me to be superfluous has 
been placed within . rectangular brackets [ ], while what 

was to be suggested as an alternative or as a supplement has 
heen indicated in parenthesis ( ). 

The portion commencing with given in the Ms. 

on leaf 122*' and printed here on p. 62 ought to have preceded 
the etc. written on fol. 120® and it is hence so printed 

on p. 62. 

I have given three Appendices in the end: (i) Examples 
and Answers, (ii) Tables of Measurements and (iii) Sanskrit 
words and their numerical significations. Out of these so far 
as Appendix II is concerned, I may state that not only the 

1 This word has been retained in v. 13, p. 3; in other cases it has been 

replaced by saptavims' ati, 

2 These are not numbered in the Ms. 

3 From this salutation it may be infel^red that the scribe is a Jaim or that 
he has transcribed this on the basis of a Jaina Ms, 
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tables recorded in Ganitatilaka are given but some more from 
several other works. 

In the end, I may mention that it affords me great pleasure 
to record my indebtedness to my friend Dr. Bibhutibhusan Datta 
for the matetial help I could derive from some of his excellent 
contributions in the mathematical field, and for the valuable 
suggestions he made while going through the proofs of this 
introduction. I have also to offer my best thanks to Sheth 
Mohanlal Hemacand Jhaveri for his having lent to me the 
palm-leaf Ms.^ above referred to. Furthermore I am highly 
obliged by Dr. B. Bhattacarrya M. A., Ph. D., who most 
willingly included this work in the Gaekwad’s Oriental Series, 
and thus gave me a splendid opportunity of editing a work on 


Bhagat Wadi, Bhulosh war, 
Bombay, 

Sih May 19S5.^ 


Hiralal R. Karadia, 


1 Itisnotnow with me; for, it has been ere long returned to him. 

2 Since then, soma additions have been made while going through the 

proof-sheets* 
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mm snTcrTu?^ ^rsr ’Rmmii^f^^T ^ 
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%i 3i?its^%|7r qr 3<ir^g; \ m sTw^r^r^t sr^itw- 

f^TTf^ur mmm i ¥( ii 
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^#rKr(? fT)^ fH, J^fFT^^flrrTri: I 
^g^orl^c^f ^f^'sr !, ^ir^ If ^4 

«qi^qT— ^=q^2[^|[to5r \ 

^sfit q[^jrpjrli^q ?Ttw mw^ sr^r i ^qf 

^ ^qt5qt|[qgy??nTR q^rq; ^qf ^q; l 5r«i^^?qi?qrT^rj 

{ ” iHl’ i } • m\ qw| i m 

^T 'qrqi^^ i srat ^iT^Rq^r^q; I q3Rwnq^-=^“ 

^ ^^\ {"5} I i^i^ 

i-gir 5fT#T ft I gr^T^q;Tqqq% m m {?} i 

Tq5«qT ^ wmt q^, J^w^rrq^q^ mit q^ . 

ft=^5[T{, q^qr, { 3)1 srq q«rqT% 

sR^nqqi snA £t i H^qif T5=^^rqq^ 5rr?r ujqj: Uh 

^ w { 'll) I Jr«r^5f i^^^iir: ^ ^^ 1 
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m\ kmt srwJRs^JT i^'JT srmM ^- 

’•^1T f??JT^ I M W {^} 1 

^mm, m y| 1 1^ I ^tt^t I 

srw^g^i^ir f^'ir f5=^T- 
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Hi? I TOcT^^^iT %%«ir STTTO 
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I sr^^or ?jte|qf^qtgRF^?cqq^feq^: l mi srqj^q- 
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rrqff’iTT ’qif^ 

swTq'^rrf ^qi; 11^ 
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tqRcsi^qri^i^ m^ srraT 

{"^} I m ^NTf=^?55r mi^h w {^^} • qf^’^rq^ 
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^‘ftwr q'ftq^’'Pr^r^^r T%^f^(q5)w 
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^ jtTO to ^ 3rT?ft^TOT^3[^ I *T^R35|- 
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iw^J W 

5 I 5n?rsrrf^% ^ srrf^ m- 
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m I ^ *1^ J 

gsT ^<4 q5[?(^, ^ sfraTJ q^ I 3iTqi%^ 
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gqi^-^iiira5pqi^ I 1° I 

w {4 1 vsm^m wiwT 
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APPENDIX I 

Examples and answers 

Es^. 1-2, p. 3. Oh learned man ! if you know (addition), say quickly 
%vhat 7, 8, 9, 16, 93, 60, 76 and 50 when added (together would come 
to), and what number is arrived at when 27 and 21 are united with 
' 32, 15 and 5 as well. 

319 ; and too. 

Exs. 3-4, p. 4. If you know subtraction, say soon the remainders ob- 
tained by , subtracting from 1000, the above-mentioned numbers 
(i. e., 319 and 100 separately). 

.Ans. 681 ; and 900. 

Exs. 5-8, p. 6. Oh ganaha (calculator) ! if you know multiplication, say 
quickly what 21586 will be when multiplied by 96, 93685 by 32 
and 98510 by 273, and the number got when 12987013 is multiplied 
by 77 so that it may represent the number of clear, resplendent and 
circular pearls forming an ornament for the neck of S'iva. 

Ans. 2072256 ; 2997920 ; 26893230; and looooooooi. 

Exs. 9-12, p. 7. If the lahana (subject of division) is learnt by you, say 
quickly what the numbers obtained (before) by multiplication will 
become when divided by their own multipliers. 

21586 ; 93685 ; 98510; and 12987013. ' 

Ex 8. 13-25, p. 9. Tell ( me ) the squares of i to 9^ 12, 72, 93 and 163. 

Ans. i; 4; 9; 16; 25; 36; 49; 64; 81; 144; 5184; 8649; and 26569. 

Exs. 26-39, p. 10. If you know the square-roots of the squares^ formerly 
obtained tell them along with that of 11819844. 

Ans. i; 2; 3; 4; 5; 6; 7; 8; 95 12; 72; 931 163 ; and 3438 * 

Exs. 40-5i,.p.i3. . Oh friend! after reflecting tell (me) the cubes of i to 
. 9®, i8, 73 and 317. 

Ans. 1 } 8 ; 27 ; 64; 125 ; 216 ; 343 ; Si 2 \ 7^9? 

389017; and 31855013. 

Exs. 52-63, p. 15. Oh proficient ( individual ) ! if your study in operations 
' is proper, tell the cube-roots of the cubes formerly got*. 

Ans. 1; 2; 3; 4; 5; 6; 7; 8; 9; 18; 73; and 317* 
Ex. 64, p. 16. Quickly add (together) three and a half, six, nine less by 

: ' oiie-fourth( 9 - 1 ), and seven plus one-third (7-1-i). 

; ■ Ans. 253^. 

1 Qi,.Ga7i.Uasarasarigraha p. 13 (v. 32). 

J 14( v. 37). 

3 Ihid., p. 15 (v. 48). , 

4 p. 16 (V. 53). 

13 
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6-5-66, p. i8. Oh learned man ! tell (me) the remainder (i) after having 
'subtracted one-sixth, one half and one-third from one dmmma, and 

( ii ) ^.ftcr removing one and a hslf^ one mimis oiie-fotirth ( i i )i and 

• ■ one plus one-eighth (I +1) from six plus one-third (6+i) drammas. 

, 0 ; and 2|| drammas. 

E^. 67-68, p. 20. Oh one with good intellect ! tell me the product of three 
and a half (si) by “lie plus one-third ( 9 +i)- If you know 
pajiito, (say) what one-fourth will really be when multiplied by 

; 32| ; and i. 

^a!g. 69-72, p. 21. Oh If division is known (to you) methodi- 

cally tell quickly what becomes when ten plus one-fourth (lo-fi) is 
divided by six plus one-third ( 6 + 1 ), eighty and a half by five less 
bv one-third ( 5 - I ), a half by one-sixth, and one-fourth by three. 

^ . Ans. i7i; 3; and 

to. 73-76, p- 23. Oh learned man ! if you know pdii: (arithmetic), tell 
' (me) quickly the squares of five less by one fourth (5-4), eight and a 
half, one-third and one half. 

Am. 22fg; ^ 2 \^ and 4. 

to. 77-80, p. 24. Oh intelligent (one) I if fractional operations are 
known to you, tell (me) quickly the square-roots of the squares pre- 
viously obtained.^ , , , 

4f ; 84; 4 and I. 

to. 81-84, p. 25. Oh learned ( one ) I if you know pSt%, tell ( me ) the 
cubes of (i) nine plus one-fourth (9+4), (”) six lessened by one-third 
(6-4), (lii) one-sixth, and (iv) one-third. 

79i||; i8i|f; and 

to 85-88, p. 27. Oh friend ! if you have great intelligence in the ex- 
traction of cube-root, tell me the cube-roots of the previous cubes. 

JLm 94 ; 5I; 6, 4 - 

to. 89-94, p. 30. If you have (acquired) proficiency in Mlasava/rna, 
. express 4, 4, 4 , i, 4 and 4 as having the same denominator. 

I4& ; 418 ; J ^ 5 

to 95 p. 34. Oh friend ! if you have exerted yourself in ganiia, tell 
me the sum of ten plus one fourth (10 -f 4), one and a half and two 
- plus one-third (2-1- 4 )- , : : 


1 Cf. Gav-iiasarasangraha p. 27 (v. 17), 

2 /6wZ., p. 28(v. 21). 


APPENDIX I , 


M 


jE».' 96, p.- '35. Tell me (the .result) after reducing one and one-fourth plus 
. its half together with one-third of its sum and one-sixth of that (last 
. sum) when united with one-third, its one-sixth and one-fourth of its 
, (sum). , 

This means: Simplify:— 

. , - il-fl of il-4-iof (li+i of li) 

-hlof { ii+|.of . 

+j4-i of l+l of of I) 

3 ||. 

Exs. 97-98, p. 37. Oh friend ! if you know bhdgapavahana tell me (the result 
after reduction) when the numbers previously spoken (in exs. 95 and 
■ 96) are diminished by their (fractional) parts, i e. to say simplify:— 

(i) (lo-i)-f (i-i)-t-(2-4); 

and (ii) ( i-4)-i of (i - 4 ) . 

-•^of {(i- 4 )-Ki-i)} 

-Jof I(i-D-|of(i-i)-l of {(i-i)-lof(i-l)}] 

nil; and (21+24)- 

Ex. 99, p. 39. Oh friend ! if you know (vallimvarm) tell (me) soon the 
sum of 2 . drammas, 5 panas and one kdMni less by one hapardilea 
together with one-fourth of itself i. «. i kapardikd. 

Ans. 2Mh drammas i. e. to say 2 drmrnaa, 5 pa«ns 

and i8| kapardilcds. 

Ex. 100, p. 41. After refleotmg, tell (me) the measTO of “ 

-whicli one half Is immersed in water, one-twelfth m mnd, one-siath 
in sand and of which one and a half hastas are seen. 

A^8, 6 hOtBt€li8« 

Ex. loi, p. 42. Out of (the total number) of elephants, one half together 
with its one-third fled to a summit of a mountain, one-sixth ac- 
companied with its one-seventh drinks water at the 
and its one-ninth play in a lotus-plant, and a lord of the elephants 
followed by 3 feinale elephants plays in the multitude of lotuses; 
(so) what must be the strength of the herd (of elepha^s^)^. 

V ^,1 One half of the herd of intoxicated lordly elephants 

has’ commenced to play 

fseLaUon) of cheeks. One-fifth of the lemamdei enter^ (. 

Ler) to drink water, and slaty elephants ate seen. Ohftiendltell 

(me their total number). 4 m 300. 
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Ess. 10% V 45. On© half (of swans), two4hirds of the remaining, three.. 
Ss of the (then) remaining and four-fifths of the ^(then) 

; , temaining went away aftsi flying somewtara, and anolta ttiad of 

swans is La keeping a eompany. Oh intellegent ( mdmdnal )1 . tell 
(me) as to how many swans were in that group. 

Fat loa o d .6 One-fifth of the swarm of unsteady and large black bees 
S'to amangciree, one-eighth to a Iotas, their difference (««™) 
i. e. l-l ( --in) multiplied by two, plus its half (i. e. gg) remained 
m Vjmnda (flower), six times half of the 
those bees which stayed on the Jmnda ( flower ) and those on the 

m^^ its one-third- multiplied by dhree-and 

“sened by its one-third (in by lx resorted to a J«fc creeper, 

andadeoaple of bees is seen seated on a blossom of a Wafa tree. 
Oh clever (individual) ! if you know (ms'lesapti), tell me quickly 

• the number of the swarm of bees.* 40 

Ex. los, p. 49. If the (number equal to the) square-root of the collection 
' of leaves of blue-petalled lotuses used as an ornament for ears by 
a woman having beautiful eye-brows, fell on a bed on it being 
struck during the sport with (her) lover, and if two-thirds of the 
remaining as well as the square-root of the (then) remaining M 
on the ground, and if a pair of leaves were seen, say how many 

leaves that blue lotus had. , 

Ans. 16. 

106 p. 50. Three times the square-root of the group of panotS’ 
■- ' went to' fields of rice, after having flown. One-tenth of the 
-remaining resorted to mango trees full of fruits. Three times; the 
square-root of what then remained fell (a victim) to the snare of a 
and thus became subject to adversity. Oh learned (man) I 
if you kao^ (s'esamulajati), then let the number of that group of 

parrots be now told. 

: .. • ■■ • : ■ ■■ , ; ^ ^ 2.5.:- 

07 p ,51, One-third of the herd of deer along with its one-third 
fled owing to fear from a tiger. The square-root of the total 
number longing for singing, bereft of mouthfuls and having the eyes 
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. closed, Stayed^ Two female deer having tmsteady eyes and separated 

from the herd were seen wandering in a forest. If you know the 

, process of tell (me) soon the strength of the herd. 

Ans. 9. 

108, p. 52 Five-fifths of the herd of monkeys together with the 
square-root (of their total number ) have their minds attaclwd to thq 
swinging of branches of a proiasa tree. Ten monkeys desiring, the 
fruit are seen (engaged in) duel. Oh gaifmlcal tell (me) quickly 
the strength of the herd. 4«s 36 

£b, 100 P- S 3 . Oh good calculator (s^^.9a??'a?ca) ! one-eighth of the herd of 
boss is sporting in mud in a small pool. Oh friend I one and a hal 
times the square-root (of the total number) really dig musto (grass). 

A female hog with seven young ones is seen as separated from her 
herd and seeking it all around. If you really know pm, tell (me ) 
quickly as to how many hogs constitute that herd. 

Ex I JO p. S 5 . One elephant remained at the post. One-sixth of the 
remainder remained (engaged) in sport in a lake. One-fifth 0 

what remained (then) grazes sprouts of s’aJZafc? on the slope 
of a mountain. One-fourth of the (then) remainder along with the 
square-root of the total number is seen terrified by the ^ 

lion. Another elephant follows six elephants. Tell (me) thq 

strength as to how many elephants ( these) were, ^ 

ilW, 25* 

E«. 1 1 1 , p. 56. A pair of bees made tawmy by pollen, is seen 

lotus One half of the remainder along with one-seventh of it ( . • 

Ihe swarm ) went to atemple of a lordly elephant. 

that swarm went humming to 'mvamaiUha and, a couple of bees is 

seen. Brother ! tell (me) the (strength of the) swarm 

Ex 112, V. 57. A certain wealthy man gavetoa Dmjc* 

' a dmmr>ia), then one-third of the remainder, (again) 
of what then remained, (again) the square-root of the sum-tota) 
and (then) one-half and (thus) became penny-less. So how piuph 

wealth had he ? (dmmmas). 

Ex ii 3 ,P- 58 . The tenth partofa pillar multiplied by its seventh part 
( fr hidden ). Half of that ( pillar ) is seen to-day. Tell (me ) quickly, 

oh friend! the conect measure of the 
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,,, , M A portion equal to, what is oKained hy moltiylmg 
twenty »s of a bamboo with thiee-aflieths is seen by me. Having 

■ rrSepp.on .M, ok anfol Wl.me quickly, the measure of the 

bamboo. Ans. 40 (iinsfas). , 

®si«n.6o. (The number equalto) 18 times the sqime-root ofone- 

■ eighth Of tLherd of elephants resembling a cloud (surcharged) 

■with water and having their temples moist on account of the flow 

of rut trickling (therefrom), wanders on the top of a^ mountain. 
Other 18 (elephants) are seen as fear-stricken on hearing t e 
■ roarinw of a young one of a lion. Oh gaf.%tav'id. \Z jmu h^ve 
: Sen%aius in this connection, count as to what the number 

of elephants is# 72# 

Ex iie P. 61. Nine times the square-root of two-thirds of the herd of 
‘ swans went to. the sky. Six times the square-root of three-fifths 
of the remainder perished. And oh friend ! three times eight swans 
are seen, _ (Tell me) how many they were (m) all. 

k II7 n. 6^. The square of the three-fifth part of peacocks lessened by 

* six*is playing inside a mountain. But six are seen as ^having gone 

: . inside a forest. Tell (me) quickly the strength of their h^d.^^ 

Ex 118, p 64. Thrice the eighth part of the herd (of wto) is halwd and 

then diminished by i6 visicas. (The number equal to th^ re- 
mainder ) multiplied by itself is playing m the interior of a moun- 
tain, ank four times (that sixteen) are wandering- m a forest. 
• - • (Tell me the total number of the wsfcas ). 


& 


no p. 66. dll friend ! if you know fdti, tell me what that number 
is, which when multiplied by 5, then increased by 9, t^en 
to square-root, then decreased by 2, then squared, and then 
lessekd by I, and then divided by 8, oh certainly 

eomestos. ^Ins. 8. 

120 p. 67. ' Oh young woman with unsteady eyes ! if you indeed know 

the correct vilormhriyd (operation of inversion) tell (me) f 

number which when multiplied by 3, increased^ by ^.three-fourths 

ofit, divided by 7, lessened by one-third of it, multiplied by /ts^ 

lessened by 52, reduced to square-root, increased by 8 and divided 

10 comes to 3. • . 0 

AW. 28. 
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Ex. 121, p. 68. If one and a half ficstos of musk can be obtained for twelve 
and one-fourth drammas, then for what can we obtain seven and 

one-third ixstef , , , 7- 

J.%s. 59 drammas, 14 pa^s and 174 mpardyeas. 

Ex. 122 V. 69. Oh learned individual ! if you know irairas'ifca, let it he 

* said as to how many paUs of camphor can be had for 100 drammas 
when iJ. l>alas of camphor can be had for i6i- drammas— the 
camphor which vies with the beauty of the split of the tusks of a 
lordly elephant and to which a swarm of bees is called (attracted ) 

by (its) odour. . ■ , 77 

Aris. 9 palas, 1 dhataka, 

Ex. 121, p. 70. When the amount in futurity on 100 is 6, tell, oh 
friend! what is the amount in a total of 1000? [ This comes to 

• saying: Oh friend! tell (me) what 1000 wall yield when 106 

4 ^ 5611 . 

Ex. 124, p. 70. Oh gamkal if dMxkas of /milfcwna are obtained 

for pawas, how much will I i i^aJas cost? 

■ 4 drammas, 10 pajias, 2 te/a«cs and I 3 i ^ 

Ex. 125, p. 71. Oh friend ! if 2\ rmnikas are obtained for 8 minus i (8 -i) 

panas, say for what ioo| majiito can be had. h^ruirdalcas 

^ jins. 19 drammas, 12 panas, and 4 Upai daieas. 

Ex 126 n 71 Oh learned man ! if 2-} mdn^ of corn can be had for 

d— tell me quickly what 

■in case your intellect in samyd-s’asira (the science of numbers) 
is developed. 

127 , p. 73. 

goes one-third of one half (i. e. J) jojana in i| days (ht. two by 
U then within how many days can 

128 n 73 If a serpent having a body three and 

lenrth / goes iu i. ioL one and a half m one-ttard of a g^. 

* ..j. I i. -ai a. 

be had for ninety and 2M 

I Ct Gamtasarasangraha p« 59 (v, 9 ). 
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i 3 <> p. 74. What is the number of necklaces each , cdntaming 6 
^ -sefote that can be formed out of 16 necklaces each containing 8 

sdiMs ? Oh friend ! tell (me that) definitely. 

, Ans. 2ii. 


13I) p‘ 74 " How much gold of ii var^ikas can be obtained by giving 

mnQtYgadyanaka8ofgo\6.ofi6mrnihas?^ 

Am. I30i? gadyanakas. 

m. 132-135, p. 75. What is the interest of 76 in a year at the rate of 

5 per cent per month? Oli learned man 1 if you know the operation 
of i)a^caros'4M( the rule of five), tell me time, rate and principal 

from two of them. . ' 

J.WS. 45| ; 12 months ; 5% ; and 1004 

& 136, p. 76. If2| is the interest of ioo| :in | month, say what the 
’ interest of twenty minus one-fourth ( ao-J) in 8i months will be ? 

Am. i2iV^. 

Ex. 137, p» 77. Oh learned manl if 3 workers get 20 (by working ) 
for two days, tell me what 8 men will get (by working) for five days. 

Am. I33i panas. 

Eai. 138, p. 78. If 8 mm^Icas ofs'M (rice) are carried to one yojami. fox 

6 pchnctiS as wages, oh learned man! tell me the wages for (taking) 
63 manilMS to 18 kros'as (literally six rnultiplied by three). 

Am. 2i2ipams. 

139, p. 78. If a hambala having two for its breadth and eight for its 
length costs ten, let (me) be told what two others having three 
(for breadth) and nine for length will cost ? 

Am. 33I-. 


jScc. 142, p. 80. If 8 drammas are to be paid as wages to cartrdrivers'for 
bringing back the pattern which have their measu res ;as stated 

. 1 Gf. GaTsHasarasarlgraiha p. 60 ( v. 18 ). 

■ 5 6A(v; 36); "- . . 


^140 p. 79 If as'^Jra (stone) having 9, 5 and i S.asf'i/ca (respectively) 
for ’its length, breadth and thickness costs 8, say for what will be got 
2 stones each of which has for its length, breadth and thickness 10, 
7 and 2 ’hastikas. _ . 


J&£B» 141, p. 79. If 3d pattas, (each of which is) 12 angulas in thickness, 
’ 1 6 ’ ( lit. 4® ) angulas in width and 14 hastas in length' cost 100, oh 
friend! tell me what 14 pattas having their breadth, length and 

thickness each lessened by 4 cost ? 

■ " ■ ■ . Am. 16^ (drammas). 


AI‘PB:S'DIX t 



1 Of. Ga’o.itasarasangraha p. 63 (t. 40). 

2 Ibid., p. 63 (v. 39). 

3 Ibid., p. 63 (v. 41). 

14 irf^RTo 
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Ex. 155, p. 85. If sk drammas&re the increase m two hun P 

month, vrhenwm 

E* . «6 o 86 If fl« !>«”® ® to inoiease in twenty in a con^e 
lit, ten nfe in what time my wealth will be one and a half 

times as it is. ^ months. 

to. I57-X58,pp. 86 - 87 . 

applied at the rate of 2 , 3 , 4 ^ 5 ? If eUpatra (average) 

months elapsed were respectiv y?! , that average 

be made of these 4 things tell me, oh triena. wna 

Ans. time =9^^; and rate 4/. 

r, < « s. Oh friend* make e/capaim of these very jsramauas 

interest, ineteaaed by one 

fourth, and their months by^^^^ months; and rate 4l%* 

ep .r« Vi«n/irpd less bv 10 Were invested in three parts, oh 
to i6i, p. 91 - Two hundred less oy lo w respectively) 

“rTfiTbe the same, TeU ,nlchiy the values of 
the different parts. 4 m. 8o, So and 30 . 
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Tables of Measurements^ as recorded in Ganitatilaka 

I Kaparda-vyavahara* 

20 varaidkas {kapardikas^) — i kakin^ 

4 kakinis = ,, pana 

1 6 panels — )» dvamind ^ put ana )* 

II Suvar?ia''-vyavahara 

6 yavas — i nispavd^ 

8 nispavas - „ dharana 

2 dharanas = ?, ^gad.yanaka} 

III Meya-vyavahara 
14 nispavakas = i dhoitdka 

10 dhatakas = >> pala. 

IV Kapamana-vyavahara 
4 padikas — i mandka 


,10 


1 Weights and measures used in ancient times in India have been discussed 

bv Dur'^ashankar K. Shastri in his Gujarati article ^ 31^ ^nT 

p^bSt°‘Ihe Eeport^ad offtemth GnJaStt 

(pp. 53-70) in 1923, ; . . _ 

Some of the tables pertaining to weights and coimare given in 
coinsand weighu in ancient India’' published in “The Indian Historical 
Quarterly” vol. YU, ilo. 4, pp. 689-702, December 1931. 

2 Compare Lmvati v. 2. There we find as additional information the 
fact that 16 drammas = 1 nisica, 

3 See p- 39. On p. 71 we have the word Upardaka^ The corresponding 

word in Onjarati is a tl • 

4 The corresponding word in Gujarati is It is also 

known as 

5 Compare the Greek word drachms and the Gujarati dama. 

' 6 See p. 39. j. t i-j - 

7 In Prameyaratnama%jm (v^^^'^)> the commentary on Jambudn^a- 

( sfitra 54) we find the following remark: ^ 

''^'''^8 Simhatilaka explains this as “SMuaripauaWa”. Vide p. 2. 

9 In Gujarati this is called gadiydxf^o, 

10C»ip.r.i3S.«ISv,3 .,h«« it 1. «dd! 2 y™. - 1 »d 8 

= 1 
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Ut tusa) «= I 

' ^ „ hasta^r hastm^ ox pant 

= „ dan^a or dandaka 

= ,, ^ 
madfi) ^ » mvartana 
=5 ,j kfos’a^ 

ss jj yojctflctii 

VI Kala-vyavahara 
== j vinddl 
== ,, ghcdihd or ghaft 
== „ ahorMra 
= ,, masa 
s= „ samvatsaf(^’ 

• be compared with those given in the 
— For further comparison, 

of the tables from old works. 

the S’atapatha Brahmana (c. 2000 B. C.) 
noted. They may be represented 


60 pranas 
„ vin^dls 
ghaUkas 
30 ahorUtras 
13 mdsas 

These tables may 

introduction on pp. XXXVII to XL, 

I may give here some 
To begin with, in 
minute divisions of time are 
as under; — 

15 prdnas' 

„ iddms 
„ itarhis 
„ ksipras 

1 mms'a. , reader mav refer to “Inductive 

4 As regards measurements from the monuments’' 

Metrology” or “The recovery of Ancient me 

/BO 126-130) by W. M.. blinders Petrie. 

c a VQ On D 73 we have the word hara, 

6 Pee p. 79. 0“ P; J ® Prakrit equivalent myatma occajrs. 

.P. H 

'' I The nra«« here referred to, is approximately equal to secon . 


I iddnl 
„ itarhi 
„ ksipra 
„ muhurta 



under ; 
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30 muhurtas « i 

In Lalitmistara linear measures, are noted j as 


7 paramanuraja 

- 

I reriu 

„ renus 

' =s 

)) iruU 

„ ifutis 

=3 

„ vatayanaraja 

„ vatayanarajas 


„ dadaraja 

„ s'adarajas 

. =, 

„ edakaraja 

„ edakarajas 


„ goraja 

„ iorajas 

= 

„ Ukmraja 

„ lik%araja% 


„ sarmpa 

„ sarsapas 

= 

„ yavcd 

„ yavas 


„ anguUparmrd 

12 anguliparvans 


„ vitasti 

2 vitastis 

= 

„ hasta 

4 hastas 


„ dhanusya 

I GOO dhanu^yas 

=s 

„ kroda 

4 krodas 

== 

„ yojancd. 

Liya’s Arthadastra (II. 18. 17) furnishes 
id measures as under : — 

10 dhanyanm&as 

== I 

suvarrikamasaka 

5 gunjas^ 

= j> 

JJ 

16 suvarnamasakas 

S= 

karsa or suvarna 

4 kar&as 

= „ 

pala 

80 gaurdsarsapas 

= 

rupyamasaka 

1 6 7upyamamhas 

= jj 

dharafia 

0 

1 

= 


„ iandulas 

= 

vajradharana. 


In Abhidhanappcidlpik^f some of the weights and measures 
are mentioned. The pertinent verses given on pp. 70-71 are 
asunder: — ; i 

^rhatadars'anaMpika { ppr587-589 ) may be consulted. 

2 This page refers to E. Mitra’s edition, Calcutta, 1877. Of. Datta and 

SiBgbj k £!., P» 

3-4 These are translated as ‘breadth of barley’ and ‘breadth of finger’ 

respectively by Datta and Singh, I 0., p. 187. 

5 From this it can be seen that a paramam = 1.3 x 7- inches. 

fi In Gujarati, this is called cav^tM. 
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(it) mm. qOTiR) i^) ** 

(t^r ^ot) 'N %) I 

qr^. (¥nTt «r) ’ts- (^) " '* 

'^T«r) ^T^t. cTT > 

(srgt) qriOTt, (^f5«T qr«q%) il H 

^1^, q?r^. ('^) (^ ’^'1^ '^)J 

s r rgi ^ . ’Tc^) 'srgtTcSi^) il H 

Jiite. (’srg^ ^wt) (rsft jsrgmf^) J 

(^) (^’^) (^r^rwir) II Il 

gnosi^^, {^<m) g^. q^’qt, (g) ^rtf^. (^nfH) i 

qrd. (g) ^ 3) II 8<i« II 

One can easily proceed on these lines. So I shall simply 
mention a few more works wherein the topic of weights and 
measures is dealt with. They are; (i) ManusmrU (VIII, v. 
ni-138), (2) Bliavtsyaipurana^, (s) Sus'ruta ( cxkitsaswana, 
adhyaya XXXI), (4) Car aka ( kalpasthSna, adhySya XII), 
is) inarakos' a (II; v. 938-943), (^7) S'ridharacarya s 

patlganita^ax^TriiaU, (8) Gamtasarasangraha 
( 9 ) AbhidMnacintamani (III. v. 547-549)* C^®) ^hrtia- 

kalas'a’s commentary on Dvya^raya^ 


1 YajHavalkyasmrti and N&radasmrti, too, may be consulted. 

2 Fadmapurma may be also referred to. 

3 -‘PositiTe sciences of the ancient Hindus” (pp. 80-84 and 148 ) by 

Dr Braiendranath Seal may be consulted. 

4 See Bombay Sanskrit and Prakrit Series No. liXIX (p. 328) and 
N 0 .LXXVI (pp. 381-386 etc.). These numbers represent Parts i andix 

respectively-^ 
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Sanskrit words and tMr numerical significations 


S.lV) 

1 



(tt. m. t.®) 


31^%# ( ¥1T. STT. JTT.* ) 


(^. JIT. if. JTT.) 

vs 

sdlr (’TT®.; *I. ?IT. 5^. ) 


srotw ( w. JIT. fe. ^TT. ) 


IT. ?fT. ^. ) 




JIT. ) 

to 

STcTey ( ’Tt.; ’T. ?rr. C ) 

VS 

siilRURft (w. JIT. irr.) 


JIT. ’IT. ) 


sr^rfl ( W. JIT. ’TT. ) 


stBt ( 5ffr. jit. if. irr. ) 

vs 

Sif^ (nt.; n. ?rr.^.) 

vs 

SRjsa- (tt. ^. ^.) 

0 

ST!I5i ( »T. ^TT. t. ) 


STsft^ ( IT. ^TT. ^. ) 

•a 

STg^(?TT. JIT. is. ?IT.) 


3131^ { *fT- ) 

d 


0 


sissr ( ) 

*3Tfsg (’it.; ’T. m. 'i '') 

( 5TT. JIT. w. ) 


(lit. ) 

■ 0 

sror?: ( iTt. ) 


STTlfT ( IT. iSTT. 't, ) 


srtwi: ( ixt.; IT. t. ) 

0 

(it. g.) 


(ITT. JIT. is. ITT. ) 


( IT. ?1T. ^. ) 

a 

STJT ( ITT. JIT. ITT. ) 


wm ( ITT. HT. ) 


( ITT. JTT. is. ?rr. ) 


*3?^ ( ift; IT. if. s. \) 


3TifNr 


3T^ 


ST^ ( ITT. JIT. ITT. ) 


( ITT. JIT. HT. ) 


ST^rarC ( ITT. JIT. if. ITT. ) 


sTssr ( iTt.; IT. gr. ^. ) 

vs 

( ’Tt. ) 

■■ 

srfs^ ( ITT. JIT. fe. HT. ) 


STT^g;. ( IT. TTT. u ) 

vs 

3T^ ( ’Tf. ) 


( ITT. STT. ITT.) 


3T% ( n't. ) 

sn 

c 

3rr^ ( n. ^. ^. ) 

0 

3irf^ ( HT. JIT. if. HT. ) 

. t 


1 In this Appendix referred to in the introduction on p. XXIII, are given 
vrords coUected from various sources, the names of all of which, I regret, I cannot 
mention now, as they have not been so noted. I have, however, tried to find 
out words which occur in Goladhyaya and in Gavitaaarasangraha, and then 
in order to find out the remaining words 1 have referred to Bhamf^a pracma 
lipimrn. Side by side I have taken note of words found for the first time 
in GmUatiiaka and have marked them with an asterisk. 

2 q', stands for Gamtatilaha and 5 . for 'page’. 

3 This is the abbreviation here used for Gav-itasSrasangraha. ^ 

4 This is the abbreviation here used for Bharatiya pranna lipimm (p.l20). 

6 This stands for ^oZ««f%a2/a. 
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( ¥rr. jit. w. ) 

( vtt. itT. ’TT. ) 

^ ( qr. ai. 5TT- ) 

^r. ) 

gjqTq(q. ?fr. ^. ) 


STlf^ ( ) 

( qr. 3T. if. ’TT. ) 
six^ax ( qr. Hr. f^r. nr. ) 
sTtqq ( w- sr. ?n. ) 

I 

Iq ( q. ?rr. t. ) 

( ’it.; ’T. m. ) 


cjrnr ( m. sr. nr. ) 

cjTTJT^nr 


( ^rr. HT. i^- rrr. ) 
gjT?3r ( ’IT- Hr. ’TT. ) 
^ ( ^rr. Hr. ^rr. ) 

^(’Tt. ) ^ 

Hr. 1^. HT. ) 

Hr. ht. ) 

( ^r. ht. flr. ) 

^cT ( Ht. ) 

^ ( vrr. HT. i^. ftr. ) 

^ ( qr. HT. ’Tr. ) 

( m. Hr. JTT. ) 

( 5TT. ht. w. ) 

Ipgq ( n. OT. t. ) 

( qr. HT. JTr. ) 

I 

) 

( ^rr.HT. HT. ) 

^ ( H. HT. H. ) 


HT. '^. ht. ) 

^ ( Ht.; H. HT. H. ) 

( H. HT. H. ) 

( H. Hr. ) 

( HT. HT'. i^'. Ht. ) 

( H. HT. H. ) 


( Ht.; H. HT. H 
jRI ( Ht; H. HT. t. ) 

H% ( H. HT. H. ) 

( HT. HT. HT. ) 
^(H. HT. t. ) 
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apr ( ’Tt.; »r. m t. ) ^ 

apr ( w. m. if. *rr. ) ^ 

3 <it^rR ‘ ^ ^ ^ ^ ^ ^ 

sin ^ 

55<?; ( SJT. Jri ITT. ) 

*aTt (?IT. nr. fe. nr.; n. t. 2 . lo) ^ 
3 ft(nt.) a 

art ( w. nr. nr. ) ^ 

jn ( n. nr. n. ) 

n 

W ( nr. nr. i§?. nr. ) 

nrf^ V< 

' 5 r^^(n.nT. ^. ) n 

*nr?3[ (nt.; n. nr. n.; n. ■(&. 2.10)1 
(/T. nr. n. ) \ 

*nRW ( n. ir. 2. i 

s?^(nr. nr. fe. nr. ) vs 

% 5 (nf. ) ^ 


'cR^r ' ‘ v 

cRn: ( nr. nr. ir. nr. ) 
cR^ ( n. nr. n. ) 

?Rgr ( nr. nr. nr. ) 

*cR^ ( nt.; n. fir. 2- ) 

^ ( nr. nr. ir. nr. ) 
^(n. nr. n. ) 
wr ( nr. nr. nr. ) 

?rl: ( n. nr. n. ) 

^ ( nr. nr. fir. nr. ) 
?rt^«n!sr ( n. nr. 4. ) 

( nr. ) 

#^(n. nr.^. ) 
gscar ( nr. nr. fe. nr. ) 
fe. 2. 

5 ^ ( nr. nr. fir. nr. ) 
Srnn^ ( nr. nr. fe. nr. ) 
flm5r ( nr. nr. fir. nt. ) 
Bt^pr ( nr. nr. fir. nr. ) 
Bi^3rarc^(nr. nr. fir. nr. ) 

( nr. nr. fe. nr. ) 
B[%=r ( nr. nr; fir. nr. ) 

■f*N . ■ fV- 

fwnrcij 

A. 


n 




3Rrg[^ ^ 

srrr# ( nr. nr. fir. nr. ) a^ 

sjfT ( nr. nr. fir. nr. ) ^ 

( n. nr. t. ) « 

3r^(n.nr.t. ) a 

srsBr ( nr. nr. nr. ) vs 

(n. nr. n.; n.fif. 2 . vrv,) 
gnBr ( nr. nr. fir. nr. ) 

305 ( nr. nr. fir. nr. ) 

( %.; n. nr. t. ) 

^ 

s^nr ( n. nr. C ) \ 

( nr. nr. fi. nr. ) ^ 


^RT ( nr. nr. fi. nr. ) 
^RcTstXn. nr. n. ) 
^n ( nr. nr. fi. nr. ) 

( n. fir. 2 . ) 

^ ( nt. ) 

^5jn( nt. ) 

( nr. nr. fi. nr. ) 

Bi«T5r ( nr. nr. fi. nr. ) 
( nr. nr. fi. nr. ) 

B[^(n. nr. t. ) 

■ 
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( m ar. fe. ttt. ) 


f^( vrr. ar. i^. ar. ) 


ar. ar. fe. ar. ) 

<: 

%.; a. ar. e ) 

le 

(ar. ar. fe. ar. ) 


(ar. ar.#. ar. j 

lo 

( a. ar. t. ) 


^ ( a. ar. t, ) 


’g:^(a. ar. C ) 


^ ( a. ar. a. ) 


^ ( ar. ar. #. ar. ) 




gsrir ( ar. ar. #. ar. ) 

\R 

SCsr ( a. ar. a. ) 

%. 

;^?§[ ( ar. ar. #. ar. ) 

R 

S[?T ( ar. ar. #. ar. ) 

R ■ 

§[K ( ar. ar. #. ar. ) 


^ ( a. ar. a. ) 


( a. ar. a. ) 

4 

3(tTl(a. ar. t.) 

VS 

a 

( ar. ar. #. ar. ) 


^ ( ar. ar. #. ar. ) 


^15 ( ar. ar. #. ar. ) 

vs 

( a. ar. a. ) 

vs 

^ ( ar. ar. #. ar. ) 

vs 


4 

^ ( at.; a. ar. a. ) 

' 14 

«aFr 

a 


5JITT ( jff.; ’T. fIT. #. ) 

srrsr^ ( w. m. jtt. ) 

SJK? 

frrera ( 5fT. .p!. IT* ) 

( »i. ^* ^* ) 

^ ( ¥ir. TTT. f^. w. ) 

( n, t. ) 

"T 

( m. HT. if. W. ) 

Tig ( «ir. 5rr. if. w. ) 
tr^ ( VTT. at. if. ’TT. ) 

(^. ^r.^. ) 
tivCTr ( *r. ?rT. ^. ) 

( 5fr. m. t. ) 
tr^Jt^C’T. ?rT. =t. ) 

( ¥tT. JIT. if. ’rr. ) 
qtsi. ( 5IT. th:. ) 
(^rr. ar. ) 

irrfor 

■qpi^ ( W. if* *TT* ) 
^ { n. a f. 'XH ) 


!I 

¥ 1 ^ ( wr. ar. ar. ) 

w ( ’Tt. ) 

SpT ( ’'T. ^. ^, ) 

?r¥^ ( »T. ?rr. t. ) 

5T?fT 

!T«r^(>Tt.;n. <gT. ^.) 

iwr ( ^. w. t. y 

iff^R (n.m.t.) 

( TIT. at. if. ar. ) 


VS 

«. 

o 

o 

R 

R 


m. t. ) 

gRrmf (»iT. ar. if. ar. ) 

^ ( c ?rT. C ) 

J-laSr^ST 

5^5R^ 

^ ( nt. ) 

^ v',', .' 
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f sMlr ( «Tr. ST. i^. HT. ) 

i 

sr^ ( *rr, ST. #. ?TT. ) 

St 

SPPIM^ 

c 

sRsr ( w. ST. m, } 


sfpr 

to 

( n. ?Tr. #. ) 

t : 

(’T. t. s. •>•) 

W.„' 

<1 

( IT. ?rT. ^. ) 


( W. ST. ST. > 


sn^IT ( ^.5 s. ST. ) 


iSTT^ ( ST. ST. f^. ST. ) 



o 


<1 





»r 


¥r ( st.; s. ST. 4 ) 


?rjr ( s. ST. 4 ) 

VS 

( ST. ST. ST. ) 

tt 

5T^(st.) 

tt 

:*rt3 ( ST. ST. R ST. ) 


ST. s. ) 


5fn5!TT 

tR 

«n^^(s. ST. t. ) 

t^ 


t^ 

3|3r 


^ ) 

<i 

35^(s. ST. C ) 



t« 


t 

^ ( S. ST. S. ) 


5ii35tW 

t« 

50^ ( ST. ST. ST. ) 

< 

( S. ST. t. ) , 

\s 

^. { n: ST. f^. ST. ) 

t^ 

^trf^ ( ST. ST. ST. ) 

t^ 


im 




sn^ ( ST. Sr. f^. ST. ) 

4. 

ir^ ( s. ST. t. ) 

<L 

TT^ ( ST. ST. 1^. ST. ) 

t« 

( ST. ST. f^. SI. )■ 

tt 

( ST. ST. ST. ) 


sr^atcT 


( ST. ST. f^. ST. ) 

t 

JT^Sr (s. ST. ^. ) 

VS 

jtruf ( ST. ST. fe. sr. ) 

C 

JTRPRT ( s. ST. S. ) 

VS 

TTI^^ ( ST. ST. fe. ST. ) 

t^ 

JTO ( ST. ST. i^. ST. ) 

tH 

STSn^ ( ST. ST. ST. ) 


5^ ( S. ST. t. ) 


( S. ST. t. ) 

t 

^(S. ST. ^. ) , ^ 

tt 

S 



t^ 

( s. ST. € ){ 

. V9 



s^ilrsrfcnn 

t^ 

2Pff(st.) 


snrss ( ST. sr. f^. sr. ) 


5JT(sr. ) 

a 

*5irrs (sT. ST. fe. ST.; s. S. 

vh) ^ 

guT (sr. sr. sr. ) 

V 

R 

( s. sr. s. ) 

t 

9C«r 

nC5> 

ta 

:C^ ( S. ST. 4 ) 


?[ir ( sr. sr. i^. sr. ) 


?3ir ( s. ST. t. )•/ 


5t:if 

ta 

^ ( ST. ST. fe. sr. ) 

w 


: :M 

^ ( ST. ST. ST. ) 

o 
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^(?T, C) (■ 

( sfr. SIT. f^. 5 Tr. ) ^ 


(’Tf.; ’T. t. i* % ) ^ 

TPI ( W, BT. *IT. ) % 

^ ) \ 

( ’TT. nr. f^. nr. ) \ « 

5cr% ( wf. nr. f^. bt. ) 

(%.; 'n. m. t.; *T. 2 . ^<») U 

( ’T- '^•5 1. ■'IV ) \ 

( sr. ?rr. ^. ) **. 

s|s«r ( 'H'. ?rr. 4 ) ^ 

( »r. 'i. ) ^ 

( m. nr. {l5. ?rr. ) \ 

^fr 's 

^1^ ( JTT. nr. f^. *rr. ) 

;^ixR ( nt.; n'. 5511 . C ) 

^Ip 5 r 5 r(nt. ) ^1 

giir (*rr. nr.f^. nr. ) « 

^ ( Tf. inr. t. ) ^ 

( IT. ?rr. t.; ir. i^. ?. ^« ) <s 

( 3frr. nr. R ^nr. ) I 

( ITT. nt. f^. ITT. ) \ 

qrflf ( ^. 'OT. t. ) 

gn^(’Tt. ) v 9 

gK ( Sir- f^- ’’T. ) \s 

grcor ( IT. 'nr. ^. ) d 

wTHra . , « 

( ir.vtr. 4 ) ' « 


’T. 1 . 1 . ' 


(ift.; IT. W. t.; IT. t. Si a) 

^sg^t ( ITT. nr. ITT. ) \% 

fir^rBr ( ’t. ?rT. € ) ^ I 

( IT. sTn-. t. ) « 

flr^rii ( ^.; 'ff. ?ETr. C ) H 

( ’I. 1. ) o 

(ixT.j IT. ^r. t.; IT. &. i. 1 o) H 

IsafT^'i: ( IT. ?rr. t. ) ^ 

5?T?r (ITT. nr.f^. m. ) ' U 

S^RTST ( IT. IT. it. ) 'S 

*5ljiTR: (it. t.; IT. 'i^. i. ^%) o 
gcT ( IT. ^IT. It. ) , 

nr 

5 rf% ^ 

( nr. nr. irr. ) 

51 ^ ( II. m. 't. ) U 

*?[r^ (n^.; If- IT. t. 2. II t) H 

?[r^ ^ 

?[r^q?: ( it. w. 't. ) I 

5 T^ (it. ^. ) I 

^[ 1 %^ K%. 

»[riip^(ir.gr.^. ) . I 

?[l^(ir.w.€) H 

(iTT.nr. fe. w. ) ^ 

( IT- ^T. t. ) 

It 

5[ft?ri^^(^-5iT. f^.Tir.) t 

"sSiRri^CiTT.^^^n^^ - I 

5^ (irr. nr. fe.irr. ) o 

( m. nr. 1^. nr. ) U 

(nt.; IT. m. 4.; n. t- %: <) vs 

suIut^ ‘ t® 

( HT. nr. f^. TTT. ) 
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% 

( m. m. f^. ?Tr. ) « 

^ ( »TT. srr. TTi. ) « 

( ^. OT. t. ) a 

( *n-. NT. fe. ITT. ) ^ 

^TFK ( Jit.; »T. t. ) a 

^rPFC vs 

551FIW» ( ’Tt.; IT. m.^.) H 

( ’Tt. ) 

( «n. NT. fl5. TTT. ) .i 

) <i 

^^(»Tr. srr. i^. JTT. ) i 


^ ( w. NT. fe. qr. ) 
^ ( ’it.; ’T. m. € ) 
#Tr (’T.^n. t. ) 

( ’T. m. t ) 

^*NvST 

^ ( ’I. gr. t. ) 

5^ ( ’TT. NT. fe w. ) 

f 

1?T ( W W. W ) 

^ ( w w. t. ) 

(w w. t. ) 

fft 

fflaq: ( w. NT. f^. w. ) 
ilrr^ ( w w. ) 
%J!2I ( w w. t ) 
%TrTg ( w w. ) 
fcRf^ ( W W. t. ) 
fcTHTR ( ’T. ^T. t. ) 
ffe ( W. NT. fe. W. ) 


va 

V9 

Si 

<2 

I 

I 

I 

\ 

% 


I TMs ariid several other words {except Sa'if^muhha) for which no source is 
mentioned, are noted in Jaimcitrakalpadruma (pp. 66-69), and 
in ^^Mi$tofy of Mindn MatMmatied^ (p. 55). 




( Addenda et Corrigenda ) 


Upas'akadas'a 
Suryaprajnapti (sutra 
29, p. 86“) ■ 

Add: See p. 6. 

Avail 

Brahma'’ 

9,29,42,78,80,82 and 92 
9, 11, 17 and 39 
p. 85, ]. 6 


26 Upasakadas'a 
8 Suryaprajfiapti ( ) 


sxiii 38 o 
XXXIV 34 Avali 
XXXVI 34 Brahma" 
XLix 21 

LXiv 22 9, 42 and 92 
Lxv 21 9 and 39 

Lxvii 1 p. 85 1. 6 


«IR5FTO 




of%§r:(#) 

^«r3ir- 

sfrm' r 


^ ofer%: «prora?n 

IV 

I V 3irnr%5rrv^' 
ssnisntr: 


3rspiT(Dii) 5TV 
?r«n^ 

oirfiTss%55ra 
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addenda ET COREIQENDA 








ir 

o5^ H 


B1 

/' o ’■ ' 



'* *\ 


q«ioi^ qT?#TT(5ft)- 



ii«^ii 


livin' 








CT) 



»55^ 


1 »55o 1 

^55 


% 

»* 

1 M 


■ 

AS 


1. vS'^ 




1 


1 

o5^ 


Ol 







n 

fP^rSf^TNo 



55 

;io o5f^«jTg; 

■!i\ matoi^ ! 

5^0 oSfRlSJ 

d5OTanqr(:)3t!f 


o^sais^^: 




3|ir!r 

o^^(tii)««ng: 

«ra^5rfe! 

o?Ern(^)a(^) 






an 




SELECT OPINIONS 


Sylvain Levi : The Gaekwad’s Series is standing 
at the head of the many collections now pub- 
lished in India. 

Asiatic Review, London : It is one of the best 
series issued in the East as regards the get up of 
the individual volumes as well as the able 
editorship of the series and separate works. 

Presidential Address, Patna Session of the Oriental 
Conference : Work of the same class is being 
done in Mysore, Travancore, Kashmir, Benares, 
and elsewhere, but the organisation at Baroda 
appears to lead. 

Indian Art and Letters, London : The scientific 
publications known as the “ Oriental Series 
of the Maharaja Gaekwar are known to and 
highly valued by scholars in all parts of the 
world. 

Journal of the Royal Asiatic Society, London; 
Thanks to enlightened^atronage and vigor- 
ous management the “ Gaekwad’s Oriental 
Series ” is going from strength to strength. 

Sir Jadunath Sarkar, Kt. : The valuable Indian 
histories included in^the “Gaekwad’s Ori- 
ental Series” will stand as an enduring 
monument to the enlightened liberality of 
the Ruler of Baroda and the wisdom of his 
advisers. 

The Times Literary Supplement, London : These 
studies are a valuable addition to Western 
learning and reflect great credit on the 
editor and His Highness. 


GAEKWAD’S ORIENTAL SERIES 


Critical editions, of unprinted and original works of Oriental 
Literature, edited by competent scholars, and published 
at the Oriental Institute, Baroda 


Rs. A. 


2 ^ 


I. BOOKS PUBLISHED. 

1. KaTyamiiiiiiiisa : a work on poetics, by Rajasekhara 

(880-920 A.B.) ; edited by C. D. Dalai and R. Ananta- 
krisbna Sastiy, 1916. Reissued, 1924. Third edition 
revised and enlarged by Pandit K. S. Ramaswami 
Shastri of the Oriental Institute, Baroda, 1934 

This book has been set as a text-book by several Universities including 
Benares, Bombay, and Patna, 

2. Naranarayapananda : a poem on the Pauranic story of 

Arjuna and Krsna’s rambles on Mount Girnar, by Vas- 
tupala, Minister of King Viradhavala of Dholka, com- 
posed between Samvat 1277 and 1287, Le., A.D. 1221 
and 1231 : edited by C. D. Dalai and R. Anantakrishna 
Sastry.1916 .. .. •• Outofpnnt. 

3. Tarkasangraha : a work on Philosophy (refutation of 

Vaisesika theory of atomic creation) by Anan<ia.jnana 
or Anandagiri, the famous commentators on Sankara- 

oarva’s Bhasyas, who flourished in the latter half of 
the 13th century : edited by T. M. Tripathi, 1917. Out of print. 

4. Parthaparakrama : a drama describing Arjuna’s re- 

covery of the cows of King Virata, by Prahladanadeva, 
the founder of Palanpur and the younger brother of 
the Paramara king of Chandravati (a state in Marwar), 
and a feudatory of the kings of Guzerat, who was a 
Yuvaraia in Samvat 1220 or A.D. 1164: edited by 
C. D. Dalai, 1917 .. •• •• Out of print. 

5. Rastraudhavamsa ; an historical poem (Mahakavya) 

describing the history of the Bagulas of Mayuragin, 
from Rastraudha, king of Kanauj and the j^riginawr 
of the dynasty, to Narayana Shah of ^iayuragiri, by 
Rudra Kavi, composed in Saka 1518 or A.D. 1596: 
edited by Pandit Embar I&ishnamacharya with totro- 
Suction by C. D. Dalai, 1917 . . • • ^ut of print. 

6. LiAganusasana : on Grammar, by Vamana, who lived 

between the last quarter of the 8th centmy and the 
first quarter of the 9th century: edited by O. JJ. 

Dalai, 1918 . . • • • * ’ ' 

7 Vasantavilasa ; an historical poem (Mahafevya) de- 
scribing the life of Vastupala and the history ot 
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Rs. A.. 

Guzerat, by Balacbaiidrasuri (from Modheraka or 
Modbera in Kadi Prant, Baroda State), contemporary 
of Vastupala, composed after his death for Ms son in 
Samvat 1296 (A.I). 1240) • edited by C. D. Dalai, 1917 1-8' 

8. ESpakasatkam : six dramas by Vatsaraj a, minister of 

Paramardideva of Kaiinjara, who lived between the 
2nd half of the 12th and the 1st quarter of 18th cen- ^ 
tury t edited by 0. D. Dalai, 1918 » » Out oj pfim 

9. Moliaparajaya : an allegorical drama describing the 

overcoming of King Moha (Temptation), or the conver- 
sion of Knmarapaia, the Chalukya King of Guzerat, 
to Jainism, by Yasahpala, an officer of King Ajaya- 
deva, son of Knmarapaia, who reigned from A.B. 1229 
to 1232 : edited by Mnni Chaturvijayaji with Introduc- 
tion and Appendices by C. D. Dalai, 1918 . . 2-0' 

10. Haiiimiramadamardana t a drama glorifying the two 

brothers, Vastupala and Tejahpala, and their King Vlra- 
dhavala of Dholka, by Jayasiiiihasuri, pupil of Vira- 
suri, and an Acarya of the temple of Munisuvrata 
at Broach, composed between Samvat 1276 and 1286 
or A.D. 1220 and 1239 : edited by C. D. Dalai, 1920 . . 2-0 

11. Udayasoiidarlkatha : a romance (Campu, in prose and 

poetry) by Sodffiiala, a contemporary of and patronised 
by the three brothers, Chchittaraja, Nagarjuna, and 
Mummuniraja, successive rulers of Konkan, composed 
between* A.D. 1026 and 1050: edited by C. D. Dalai 
and Pandit Embar Krishnamacharya, 1920 . . 2-4 

12. Mahavldyavidambana ; a work on Nyaya Philosophy, 

by Bhat^ Vadindra who lived about A.D. 1210 to 
1274 : edited by M. R. Telang, 1920 . . . . 2-8 

13. Praclnagurjarakavysangralia s a collection of old 

Guzerati poems dating from 12th to 15th centuries 
A.D. : edited by C. D. Dalai, 1920 . . . . 2-4 

14. Kumarapalapratibodha : a biographical work in 

Prakrta, by Somaprabbacbarya, composed in Samvat 

1241 or A.D. 1195 : edited by Muni Jinavijayaji, 1920 7-S 

15. Ganakarika : a work on Philosophy (Paiupata School), 

by Bhasarvajna who lived in the 2nd half of the 10th 
century : edited by C. D. Dalai, 1921 . . . . 1-4 

16. Sangitamakaranda ; a work on Music, by Karada: 

edited by M. R. Telang, 1920 . . . . . . 2-0 

17. Kavlndracarya List : list of Sanskrit works in the 

collection of Kavindracar^^a, a Benares Pandit (1656 
A.D.) : edited by R. Anantalmshna Shastry, with a 
foreword by Dr. Ganganatha Jha, 1921 .. .. 0-12 

18. Varahagrbyasutra : Vedic ritual (domestic) of the 

Yajurveda : edited by Dr. R. Shamasastry, 1920 . . 0-10 

19. Lekhapaddhati : a collection of models of state and pri- 

vate documents, dating from 8th to 15th centuries A.D. : 
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edited by C. D. Dalai v and G. K. Shrigondekar, 

1925 . . « « » . , . . . . 2-0 

20. Bhavisayattakaha or Pancamikalia : a romance in 

Apabhramsa ianguagej by Dlianapala (circa 12th cen- 
tury) : edited by Cu D. Dalai and Dr. P. D. Gnnej 1923 6-0 

21. A Descriptive Catalogue of the Palm -leaf and Im- 

portant Paper MSS. in the Bhandars at Jessal- 
niere^ compiled by C. D. Dalai and edited by Pandit 
L. B. Gandhi, 1923 .. •• ..3-4 

22. Parasuramakaipasutra : a work on Tantra, with com- 

mentary by Ramesvara : edited by A. Mahadeva 
Sastry, B.A., 1923 .... Out of prmt 

23. Nityotsava ; a supplement to the Parasuramakaipasutra 

by XJmanandanatha : edited by A. Mahadeva Sastry , 

B.A., 1923. Second revised edition by Swami Tirvik- 
rama Tirtba, 1930 

24 T'antrarabasya t a work on the Prabbakara School 
of Purvamimamsa, by Ramanujacarya ; edited by Dr. 

R. Sbamasastry, 1923 .. Outofpnni 

25, 32. Samarangana : a work on arcMecture, 

planning, and engineering, by king Bho]a of Dbara 
(lltb century); edited by c, 

GanapatiSbastri,Pb.D. Illustrated. 2 vols., 1924-1925 10- 

^6 41 Sadhanamala : a Buddhist Tantric text of rituals, 
dated 1165 A.D., consisting of 312 smaU wOTks, com- 
posed by distinguished writers ; edited by Beno^osh 
Bhattacbaryya,M.A.,Pb.D. Illustrated. 2 vols., 1925- 
1928 .. 

27 A Descriptive Catalogue of MSS. hi the Central 
Library, Baroda : compiled by G. K. Shrigondekar, 

M.A., and K. S. Ramaswami Sbastri, with a Preface 

w T5 Bliattacbarvva, Ph.D., in 12 vols., vol. I (Veda, 


4 
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33, 34« Mirat-i-Alimadi 2 by AM Mahammad Khan, the ,, 
last Moghul Dewan of Gujarat : edited in the original 
Persian by S3^ed Nawab Ali, M.A., Professor of Persian, 

Baroda College, 2 ¥ols«, illustrated, 1926-1928 . . 19—8 

35, MSnavagrliyasutra : a work on Vedic ritual (domestic) 
of the Yajurveda with the Bhasya of Astavakra : 
edited with an introduction in Sanskrit by Pandit 
Piimakrishna Harshaji Sastri, with a Preface by Prof* 

B. a Lele, 1926 . . . . « « » » 5-0' 

36,68* Nityasastra : of Bharata with the commentary of 
Abhinavagupta of Kashmir : edited by M* Ramakrishna 
Kavi,M.A.,4 vols., voLI, illustrated, 1926,voLII, 1934 il-9 
VoL. I (oui of print). 

37. Apat)tiraiiisaki¥yatrayi : consisting of three works, 
the Carcari, Upadesarasayana, and Kalasvardpakulaka, 
by Jiiiadatta Sori (12th century) with ^ commentaries : 
edited with an elaborate introduction in Sanskrit by 

L. B. Gandhi, 1927 . . 

88. Nyayapravesa? Part I (Sanskrit Text) : on Buddhist 

Logic of Dihiiaga, with commentaries of Haribhadra 
Suri and Parsvadeva : edited by Principal A. E. Dhruva, 

M. A., LL.B., Pro-Vice-Chanceilor, Hindu University, 

Benares, 1930 ^ 

39. Nyayapravesa^ Part II (Tibetan Text): edited with 

introduction, notes, appendices, etc., by Pandit Vidh. 1 i" 
sekhara Bhattacharyya, Principal, Vidyabhavana, Vis- 
vabharati, 1927 

40. Advayavajrasangraha ; consisting of twenty short 

works on Buddhist philosophy by Advayavajra, a Bud- 
dhist savant belonging to the llth centuiy A.D,, 
edited by Mahamahopadhyaya Dr. Haraprasad Sastri, 

M.A., C.LE., Hon. D.Litt.; 1927 

42. 60. Kaipadrukosa : standard work on Sanskrit Lexico» 

graphy^ by Kesava : edited with an elaborate introduc- 
tion by the late Pandit Ramavatara Sharma, 
Sahityacharya, M.A,, of Patna and index by Pandit 

Shrikant Sharma, 2 vols., voi. I (text), voL II (index), 

1928-1932 . . . . . . ' . ^ . 14r»0 

43. Mirat-i-Atimadi Suppiemeiit 2 by All Muhammad 

Khan. Translated into English from the original 
Persian by Mr. C. N. Seddon, I.C.S, {retired), and Prof. 

Syed Kawab Ali, M.A. Illustrated. Corrected reissue, 

1928 . . . . . . . . « . ^ 

44. Two Vajrayana Works : comprising Prajnopayavinis- 
■ cayasiddhi of Anahgavajra and Jhanasiddhi of Indra- 

bhuti — two important works belonging to the little 
known Tantra school of Euddhism (8th century 
A.D.) : edited by B. Bhattacharjya, Ph.D., 1929 . * 3-0 

45. Btiavaprakasana i of Saraditana 5 ra, a comprehensive 

work on Dramaturgy and Pwasa, belonging to 
A.D. 1175-1250 ; edited by His Holiness Yadugiri , 
Yatiraj a Swami, ,Melkot, and K. S. Rainaswaiai Sastri, 
Oriental: Institute, Baroda, 1929 ... 7-0, 


4-0 


4-0 


1-8 


2-0 


^,1 


i 



6 


Es. A. 

46. Ramacarita : of Abliinaiidaj Court poet of -Haravarsa 

probably the same as Devapala of the Pala Dynasty of 
Bengal (cir. 9th century A.D.) : edited by K. S. Eama- 
swami Sastri, 1929 . , ... , . 7-8 

47. NaiiJarajayasobMsaiia ; by Nrsimhakavi alias Abhi- 

nava Kalidasa, a work on Sanskrit Poetics and relates 
to the glorification of Nanjaraja, son of Virabhupa of 
Mysore : edited b}^ Pandit B. I^ishnamacharj^a, 1930 5-0 

48. Natyadarpana I on dramaturgy, by Eamacandra Suri 

with Ms own commentary : edited by. Pandit L. B. 

Gandhi and 6. K. Shrigondekar, M.A. 2 vols., vol. I, 

1929 .. .. ..4-8 

49. Pre-DMnaga Buddhist Texts on Logic from 

Chinese Sources s containing the English translation 
of Satdsastm of Aryadeva, Tibetan text and English 
translation of V igraha-vyavartanl of Nagarjuna and the 
re -translation into Sanskrit from Chinese of Updyahr- 
daya and Tarkasdstra : edited by Prof. Giuseppe Tucci, 

1930 

50. Mlrat“i-Ahmadi Supplement : Persian text giving 

an account of Guzerat, by Ali Muhammad Khan : 
edited by Syed Nawab Ali, M.A,, Principal, Bahaud- 
diii College, "junagadh, 1930 . . 

51, 77. Trisastisaiakaporusacaritra; of Hemacandra, trans- 
iatedinto English with copious notes by Dr. Helen 
M. Johnson of Osceola, Missouri, U.S.A. 4 vols., vol. I 
(Adisvaracaritra), illustrated, 1931 ; vol. II, 1937 (shortly) 

Dajidaviveka : a comprehensive Penal Code of the 
ancient Hindus by Vardhamana of the loth century 
A.D. : edited by Mahamahopadhyaya Kamala Krsna 
Smrtitlrtha, 1931 .. 

53. Tathagataguhyaka or Guhyasamaja : the earliest and 

the most authoritative work of the Tantra School oi 
the Buddhists (3rd century A.D.) : editedbyB.Bhatta- 
charyya,Ph.D., 1931 *• •* 

54. Jayakhyasaifahita : an authoritative Pancaratra work 

of the 5th century A.D., highly respected by the bouth 
Indian Vaisnavas : edited by Pandit E. Krishnama- 
eharyya of Vadtal, with one illustration in nine colours 
and a Eoreword by B. Bhattacharyya, Ph.D., 1931 

55. Kavyalankarasarasaihgraha : of Udbhata with the 

commentary, probably the same as Udbhataviveto or 
Rajanaka Tilaka (11th century A.D.): edited by K. b. 
Ramaswami Sastri, 1931 • • 

.56. Parananda Sutra : an ancient Tantric work of the 
Hindus in Sutra form giving details of many practices 
and rites of a new School of Tantra : edited by Swami 
Trivikrama Tirtha with a Eoreword by B. Bhatta- 

charyya, Ph.D., 1931 . 
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57 j 69. Aiasan-iit-Tawari'kli s history of the Safawi Period of 
Persian History, 15th and 16th centuries, by Hasan- 
i-Rnmiu : edited by C. N. Seddon, I.C.S. {retifed)^ 

Reader in Persian and Marathi, University of Oxford. 

2 vols. (Persian text and translation in English), 

1932-34 .. .. -■ 19-8 

58. Padminanda Mahakavyas giving the life history of 

Rsabhadeva, the first Tirthankara of the Jainas, by 
Amarachandra Kavi of the 13th century: edited by 
H. R. Kapadia, M.A., 1932 . . . . , . . 14-0 

59. Sabdaratnasainanvaya s an interesting lexicon of the 

jSfanartha class in Sanskrit compiled by the Maratha 
Ri n g Sahaji of Tanjore: edited by Pandit Vitthala 
Sastri, Sanskrit Patha^ala, Baroda, with a Foreword by 
B. Bhattacharyya/Ph.D., 1932 . . » . U-O' 

61. Saktisangama Tantra : a voluminous compendium of 

the Hindu Tantra comprising four books on Kali, Tara, 

Sundari and Chhinnamasta : edited by B. Bhatta- 
charyya, M.A., Ph.I)., 4 vols., vol. I, Kahkhanda, 1932 2~S' 

62. Prajhaparamitas : commentaries on the Prajnapara- 

mita, a Buddhist philosophical work : edited by 
Giuseppe Tucci, Member, Italian Academy, 2 vols., 
vol. I, 1932 .. .. .. .. 12-0' 

63. Tarikh-i»Mubarak!ishahi s an authentic and contem- 

porary account of the kings of the Saiyyid Dynasty of 
Delhi : translated into English from original Persian by 
Kamal Krishna Basu, M.A., Professor, T.N.J. College, 
Bhagalpur, with a Foreword by Sir Jadunath Sarkar, 

Kt., 1932 . . . . . . . . 7-8- 

64. SiddhaBtabindu : on Vedanta philosophy, by Madhusu- 

dana Sarasvati with commentary of Purusottama : 
edited by P. C. Divanji, M.A., LL.M., 1933 . . II-O 

66. Istasiddhi ; on Vedanta philosophy, by Vimuktatma, 
disciple of Avyayatma, with the author’s own comment- 
ary: edited by M. Hiriyanna, M.A., Retired Professor 
of Sanskrit, Maharaja’s College, Mysore, 1933 . . 14-0 

66, 70, 73. Shabara-Bbasya : on the Mimamsa Sutras of 

Jaimini : Translated into English by Mahamahopadh- 
yaya Dr. Ganganath Jha, M.A., D.Litt., etc., Vice- 
Chancellor, University of Allahabad, in 3 vols., 1933- 
1936 . . ... . . ' ■ . • . . 48-0'" 

67. Sanskrit .Texts from Bali ; comprising a large num- 

ber of Hindu and Buddhist ritualistic, religious and 
other texts recovered from the islands of Java and Bali 
with comparisons: edited by Professor Sylvain Levi, 

1933 ■ ■ ... .. . , .V \ . .. 3-8- 

71. Narayana Sataka: a devotional poem of high literary 
merit by Vidyakara with the commentary of Pitambara : 
edited by Pandit Shrikant Sharma, 1935 . . . . 2-0^ 


,1 


7 


72. 


74 . 


76. 


78. 


Rijadliariiia-Kaiistiibha s an elaborate Smrti work on 
Rajadiiarma, Rajaniti and the requirements of kings, 
by Anantadeva : edited by tbe late Mabamahopadhyaya 
Kamala Krishna Smrtitirtha, 1935 

Portuguese Vocables in Asiatic Languages : trans- 
lated into English from Portuguese by Prof. A. X. 
Soares, M.A., LL.B., Baroda College, Baroda, 1036 
Niyakaratna : a commentary on the Nyayaratnamaia 
of Parthasarathi Misra b}?" Ramanuja of the Prabhakara 
School : edited by K. S. Ramaswami Sastri of the 
Oriental Institute, Baroda, 1937 

A Descriptive Catalogue of MSS. in the Jain Bhan- 
dars at Pattan : edited from the notes of the late Mr. 
C. D. Dalai, M.A., by L. B. Gandhi, 2 vols., vol. I, 1937 
Gapitatilaka : of Sripati with the commentary of 
Simhatilaka, a non-Jain work on x4rithmetic with 
a Jain commentary: edited by H. R. Kapadia, M.A., 
1937 


Rs. A. 


m 


10-0 


12-0 


4-8 


8-0 


4-0 


II. BOOKS IN THE PRESS. 


L 


6 . 


7. 


Natyasastra ; 
vol. HI. 


edited by M. Ramakrisbna Kavi, 4 vols., 


Manasollasa or Abhilasitartliacintamani, edited by G. K. 
Shrigondekar, M.A., 3 vols., vol. II. 

Alamkaramahodadhi i a famous work on Sanskrit 
Poetics composed by Narendraprabba Silri at the 
request of Minister Vastupala in 1226 A.D. : edited by 
Laiohandra B. Gandhi of the Oriental Institute, Baroda. 

Sllktimuktaval! s a well-known Sanskrit work on 
Anthology, of Jalhana, a contemporary of King Krsna 
of the Northern Yadava Dynasty (A.D. 1247) : edited 
by Pandit E. Krishnamacbarya, Sanskrit Pathasala, 
VadtaL 

Dvadasaranayacakra : an ancient polemical treatise 
giving a resume of the different philosophical systems 
with a refutation of the same from the Jain stand- 
point by Mallavadi Suri with a commentary by 
Simhasuri Gani : edited by Muni Caturvijayaji. 

Haihsa-vilasa : of Hamsa Bhiksu : forms an elaborate 
defence of the various mystic practices and worship : 
edited by Swami Trivikrama Tirtha. 

Tattvasahgralia ; of Sahtaraksita with the commen- 
tary of Kamala^ila : translated into English hy Maha- 
mahopadhyaya Dr. Ganganath Jha. 

Krtyakalpataru : of Laksmidhara, minister of King 
Govindachandra of Kanauj : edited by Principal K. V. 
Rangaswami Aiyangar, Hindu University, Benares. 




i- 





Brhaspati Smrtij being a reconstructed text of tlie 
now lost work of Brhaspati : edited by Principal K. Y. 
Rangaswami Aiyangar, Hindu Uiiiversityj Benares. 


III. BOOKS UNDER PREPARATION 


A Descriptive Gatalogiie of MSS. in the Oriental 
Institute, Baroda t compiled by the Library staffs 12 
vols., vol. II (Srauta, Dharma, and G-rh^^'a Sutras). 

Prajiiaparamitas s commentaries on the Prajnapara,.- 
mita, a Buddhist philosophical work: edited by Prof. 
Giuseppe Tucci, 2 vols., vol. II. 

Saktisangama Tantra ; comprising four books on Kali, 
Tara, Sundari, and Chhimiamasta : edited by B. 
Bhattacbarj^ya, Ph.D., 4 vols., vols. II-IV. 

Natyadarpana : introduction in Sanskrit giving an 
account of the antiquity and usefulness of , the In- 
dian drama, the different theories on Rasa, and an ex- 
amination of the problems raised hj the text, by 
L. B. Gandhi, 2 vols., vol. II. 

Gurjararasavali : a collection of several old Gujarati 
Rasas : edited by Messrs. B. K. Thakore, M. D. Desai^ 
and M. C. Modi. 

Parasurama-Kalpasutra ; an important work on Taiitra 
with the commentary of Ramesvara : second revised 
edition by Swami Trivikrama Tirtha. 

Tarkabliasa : a work on Buddhist Logic, by Mok^akara 
Gupta of the Jagaddala monastery: edited with a 
Sanskrit commentary by Pandit Embar Krishnama- 
charya of VadtaL 

Madhavanala-Kamakandala : a romance in old Western 
Rajasthani by Ganapati, a Kayastha from Amod: 
edited by M. R. Majumdar, M.A., LL.B. 

A Descriptive Catalogue of MSS. in the Oriental 
Institute, Baroda ; compiled by the Library staff, 12 
vols., vol. Ill (Smrti MSS.). 

An Alphabetical List of MSS. in the Oriental Insti- 
tute, Baroda ; compiled from the existing card cata- 
logue by the Superintendent, Printed Section. 

Nitikalpataru : the . famous Niti work of Ksemendra: 
edited by Sardar K. M. Panikkar, M.A., of Patiala. 

Chhakkammuvaeso : an Apabhramsa work of the Jains 
containing didactic religious teachmgs : edited by 
L, B. Gandhi, Jain Pandit. 



13. Samrat Siddhanta : the well-known work on Astro- 

nomy of Jagannatha Pandit: critically edited with 
immerons diagrams by Pandit Kedar Nath, Eajjyotisi, 

Jaipur, 

14. Vimaiaprabha s the famous commentary on the Kala- 

eakra Tantra and the most important work of the 
Ki/lacakra School of the Buddhists : edited with com- 
parisons of the Tibetan and Chinese versions by Giuseppe 
Tucci of the Italian Academy. 

15. Nlspannayogambara Tantra i describing a large 

number of mandalas or magic circles and numerous 
deities : edited by B. Bhattacharyya. 

16 . Basatin-i-Salatin : a contemporary account of the 

Sultans of Bijapur: translated into English by M. A. 
Kazi of the Baroda College and B. Bhattacharyya. 

17. Madana Mahirnava ; a Smrti work principally dealing 

with the doctrine of Karmavipaka composed during 
the reign of Mandhata son of Madanapala : edited by 
Embar Krishnamacharya, 

18. Trisastisalakapurusacaritra ; of Hemacandra: trans- 

lated* into English by Dr. Helen Johnson, 4 vols., 
vols. III-IV, 


For further particulars please communicate 
with — 

The Dibeotoe, 
Oriental Institute, Baroda, 
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THE GAEKWAD’S STUDIES IN RELIGION AND 
PHILOSOPHY. 

The Comparative Study of ReligloES : [Contents : 
I 5 the sources and nature of religious truth. II5 super- 
natural beings, good and bad. Ill, the soul, its nature, 
origin., and destiny. IV, sin and suffering, salYatioii 
.and redemption. V, religious practices. VI, the emo- 
tional attitude and religious ideals] : by Alban G. 
Widgery, M.A., 1922 

Goods and Bads : bein.g the substance of a series of 
talks and discussions with H.H. the Maharaja Gaekwad 
of Baroda. [Contents : introduction, I, physical values. 
II, inteilectuai values. Ill, esthetic values. IV, 
moral value. V, religious value, VI, the good life, its 
unity and attainment] : by Alban G. Widgery, M.A., 
1920. (Library edition Es. 5 ) 

Immortality^and other Essays: [Contents: I, philos- 
ophy and life. II, immortality. Ill, morality and 
religion. IV, Jesus and modern culture, V, the 
psychology of Christian motive. VI, free Catholicism 
and non-Christian Eeligions. VII, Nietzsche and 
Tolstoi on Morality and Eeligion. VIII, Sir Oliver 
Lodge on science and religion. IX, the value of con- 
fessions of faith. X, the idea of resurrection. XI, 
rehgion and beauty. XII, religion and history. 
XIII, principles of reform in religion]: bv Alban G. 
Widgery, M.A., 1919. (Cloth Es. 3) 

Confutation of Atheism : a translation of the Hadis-i- 
Ealila or_^the tradition of the Myrobalan Fruit : trans- 
lated by Vali Mohammad Chhanganbhai Momin, 1918 . . 

Conduct of Royal Servants t being a collection of verses 
from the Viramitrodaya with their translations in 
English, Gujarati, and Marathi: by B. Bhattacharv^^a, 
M.A., Ph.D. .. ‘ 


Es. A. 
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